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Young children with autism often engage in challenging behaviors. Such 
behaviors can lead to social isolation and decreased time spent in instruction. Previous 
research has demonstrated that antecedent based interventions can reduce challenging 
behavior in young children with autism. These interventions often alter reinforcement 
contingencies in order to decrease challenging behavior. However, research has shown 
that it is also possible to target an individual’s motivation to engage in challenging 
behavior. The purpose of this study was to evaluate the effects of a manipulation of the 
motivating operation on challenging behavior as well as academic engagement for young 
children with autism.  
A motivating operation (MO) alters the value of reinforcement as well as the 
frequency of behavior previously correlated with accessing reinforcement. When the 
value of reinforcement is decreased and the frequency of behavior correlated with that 
reinforcement is decreased, the abolishing operation is in effect. One method for reducing 
the value of reinforcement is to provide the individual with unrestricted access to 
 viii
reinforcement until the individual reaches a level of satiation. Through the use of the 
abolishing operation it is possible to alter the frequency of challenging behavior without 
altering reinforcement contingencies.  
In this study five young children with autism who engaged in challenging 
behavior were exposed to two conditions. One condition involved a manipulation of the 
abolishing operation in which participants were given unrestricted access to the 
consequence maintaining their challenging behavior prior to classroom sessions. In the 
second condition the participants entered into the classroom session without presession 
access to reinforcement. The influence of the abolishing operation was assessed with 
respect to levels of challenging behavior and levels of academic engagement in the 
classroom. Results demonstrated that presession access to the maintaining consequence 
of challenging behavior reduced challenging behavior and simultaneously increased 
academic engagement for all participants. 
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CHAPTER 1 
Introduction 
Although individuals with disabilities present behavioral deficits in certain skill 
areas, they may also present behavioral excesses in other areas, such as challenging 
behaviors (Derby et al., 1992). Challenging behavior can include any behavior that 
becomes unacceptable based on its frequency or severity (Sigafoos, Arthur, & O’Reilly, 
2003). Studies have found that a common function of challenging behavior in individuals 
with disabilities is to obtain access to positive reinforcement in the form of attention or 
tangibles (Derby et al., 1992; Iwata et al., 1994). Challenging behaviors maintained by 
positive reinforcement can have serious consequences for individuals with disabilities. 
Such behaviors may lead to limited time spent engaged in instruction, placement in more 
restrictive settings, such as self-contained classrooms or residential placements, and loss 
of opportunity for social interaction (Horner, Albin, Sprague, & Todd, 2000).  
Historically, several theories have evolved to explain why challenging behaviors 
occur. Theories have been based on one of five hypotheses for the occurrence of 
challenging behaviors (Carr, 1977). These hypotheses contend that challenging behavior 
is (a) a learned behavior maintained by social positive reinforcement, (b) a learned 
behavior maintained by negative reinforcement, (c) a behavior which occurs to access 
automatic reinforcement, (d) a behavior due to physiological events, and (e) a behavior 
due to psychological reasons.  
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Although the last two hypotheses refer to biological or psychological events, the 
first three hypotheses are derived from behavioral psychology. Treatments for 
challenging behavior based on behavioral psychology have traditionally focused on 
consequence-based interventions (Wacker, Berg, & Harding, 2006). Consequence-based 
interventions seek to manipulate consequences for challenging behaviors in order to 
weaken the connection between the response and reinforcement. Methods for weakening 
this connection can involve punishment or extinction. Several drawbacks have been 
identified with the use of punishment procedures and extinction procedures when used in 
isolation. These drawbacks can include extinction-induced aggression, spontaneous 
recovery in which the target behavior reappears at high or intense levels, lack of 
appropriate replacement behaviors, and limited generalizability (Lerman & Iwata, 1996; 
Lovaas & Simmons, 1969). 
One method for addressing these concerns is with the use of antecedent 
interventions. Antecedent interventions focus on the antecedent-response relationship 
rather than on the response-consequence relationship. Emphasis is placed on altering the 
environment to reduce the individual’s need for challenging behavior or on teaching 
socially appropriate replacement behaviors (Luiselli, 2006). When antecedent 
interventions are employed in isolation or in conjunction with consequence-based 
interventions, changes in behavior may have greater maintenance and stimulus 
generalization than when consequence-based interventions are used alone (Ricciardi, 
2006).  
Recent studies investigating the treatment of challenging behaviors maintained by 
positive reinforcement have focused on a variety of antecedent based strategies 
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(Miltenberger, 2006; Smith & Iwata, 1997). Traditionally antecedent interventions for 
challenging behavior have focused on altering the trigger, or discriminative stimulus (SD), 
for the behavior (Kern, Choutka, & Sokol, 2002). Antecedent interventions, which alter 
the SD, attempt to break the contingency between the SD and the challenging behavior. 
Recently, however, a subcategory of antecedent interventions for challenging behavior 
has gained attention. This category focuses on addressing an individual’s motivation to 
engage in a specific behavior and is referred to as the manipulation of establishing 
operations (McGill, 1999).   
The term establishing operation (EO) was first described by Keller and 
Schoenfield (1950) to refer to variables that affect motivation and responding. The 
reinforcement altering property of the EO can serve to establish or to abolish the stimulus 
as reinforcing. The establishing property describes the increase in the value of 
reinforcement while the abolishing property describes a decrease in the value of 
reinforcement. The second component of an EO is the behavior altering property which 
can serve to evoke or to abate the occurrence of responses previously correlated with 
reinforcement. The evocative effect refers to the increase in behavior correlated with 
accessing reinforcement. The abative effect refers to the decrease in behavior correlated 
with accessing reinforcement.  Further conceptualization of the EO by Laraway and 
colleagues (2003) suggested that a change in terminology would clarify these 
reinforcement altering and behavior altering properties. Laraway and colleagues 
introduced the term motivating operation (MO) which subsumes both establishing and 
abolishing operations.  
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Procedurally, MO manipulations involve altering the value of reinforcement and 
altering the frequency of behaviors correlated with such reinforcement (Michael, 1982). 
MOs can be events, conditions, or specific stimuli which change the value of 
reinforcement, and possibly what consequences function as reinforcement (Friman & 
Hawkins, 2006). Antecedent interventions which alter the frequency of behavior by 
changing the value of reinforcement without changing the availability of reinforcement 
manipulate the MO (Smith & Iwata, 1997; Wacker, Berg, & Harding, 2006). 
Much of the research in this area has focused on the functional properties of MOs 
(e.g. Smith, Iwata, Goh, & Shore, 1995; Vollmer & Iwata, 1991). For example, Vollmer 
and Iwata (1991) examined how variables can establish or abolish a stimulus' reinforcing 
qualities in different contexts. The authors investigated the reinforcing effects of food, 
music, and social praise following periods of deprivation and satiation. Results showed 
that each stimulus class produced higher rates of responding following periods of 
deprivation than periods of satiation. These findings demonstrate the influence of MOs 
on the reinforcing value of various stimuli. Specifically, deprivation of access to certain 
preferred stimuli can establish their effectiveness as reinforcement.   
Recent research has begun to examine the influence of MOs on assessments and 
interventions (e.g. Berg et al., 2000; Gottschalk, Libby, & Graff, 2000; McComas, 
Thompson, & Johnson, 2003; Worsdell, Iwata, Conners, Kahng, & Thompson, 2000).  
This work has emphasized that different amounts of access to the consequence 
maintaining challenging behavior may function as a potential MO by altering the value of 
reinforcement and the frequency of challenging behaviors. For example, McComas, 
Thompson, and Johnson (2003) examined the effects of presession attention on levels of 
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challenging behavior during analogue functional analyses. Participants were exposed to 
functional analysis procedures following 10 minutes of presession attention or following 
10 minutes of presession ignoring. Results showed that for participants whose 
challenging behavior was maintained by attention, functional analyses followed by 
presession attention contained lower levels of challenging behavior than functional 
analyses followed by presession ignoring. Thus, presession attention may have 
functioned as an abolishing operation (AO) for challenging behavior by reducing the 
value of attention and thus the frequency of attention-maintained challenging behavior. 
Presession ignoring may have functioned as an EO by increasing the value of attention 
and the frequency of attention-maintained challenging behavior.  
The results of these studies have implications for the treatment of challenging 
behavior. Traditionally, behavior has been evaluated based on a three term contingency 
of antecedents, behaviors, and consequences. The focus of interventions based on this 
model has been to alter the trigger, or discriminative stimulus (SD) for challenging 
behavior. In a series of papers, Michael laid the foundation for distinguishing an EO from 
an SD (Michael, 1982, 1993a, 1993b, 2000). An SD involves the history of a behavior 
being correlated with reinforcement only in the presence of the antecedent. A response 
may be evoked by an MO without a history of previous correlation with reinforcement 
because, unlike an SD, an MO does not change the availability of reinforcement, but 
rather alters the value of the reinforcement (Michael, 1982; 1993b).  
This distinction between an SD and an MO has implications for treating behaviors. 
Interventions designed to decrease a target behavior often attempt to break the 
contingency between the SD and reinforcement for engaging in the target behavior (Smith 
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& Iwata, 1997). If an MO were responsible for evoking the behavior, then simply 
removing the availability of reinforcement would not alter the value of that 
reinforcement. For an intervention to target an MO, the treatment must reduce the value 
of reinforcement. 
Reducing the value of reinforcement for challenging behavior offers several 
advantages. First, when working in applied settings, it may not always be possible to 
break the contingency between the SD and reinforcement for engaging in the target 
behavior. In such a situation where the availability of reinforcement cannot be altered, 
altering the value of reinforcement may present an effective alternative (e.g. O’Reilly et 
al., 2008). Second, studies have shown that even when the SD and consequences remain 
constant for a specific behavior, the occurrence of that behavior may vary (Gardner, Cole, 
Davidson, & Karan, 1986). MOs may be responsible for this variation. Indeed, research 
has shown that when MOs are altered, the variability of the target behavior is reduced 
(McGill, 1999). Third, the identification of MOs may assist in enhancing the 
effectiveness of interventions for challenging behavior (e.g. Brown et al., 2000). For 
example, an intervention to reduce attention-maintained challenging behavior may be 
more effective following periods of noncontingent access to attention than following 
periods of attention deprivation. Finally, the manipulation of the MO could present an 
intervention method in and of itself (e.g. O’Reilly, 1999). By altering the value of 
reinforcement for challenging behavior, additional intervention protocols may not be 
necessary.  
The purpose of this dissertation is to extend previous research investigating the 
influence of MOs by examining the effects of presession exposure to the consequence for 
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challenging behavior within a classroom setting. This dissertation will seek to answer the 
following question: What are the effects of an abolishing operation component on 
tangibly maintained challenging behavior and on academic engagement during typical 
classroom activities? It is hypothesized that presession exposure to the maintaining 
consequence for challenging behavior will abate the frequency of the behavior and 
abolish the value of reinforcement. It is also hypothesized that following presession 
access academic engagement will increase as a by-product of the reduction in challenging 
behavior. 
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CHAPTER 2 
EMPIRICAL REVIEW OF THE USE OF MOTIVATING 
OPERATIONS AS AN INTERVENTION STRATEGY FOR 
BEHAVIOR MAINTAINED BY POSITIVE REINFORCEMENT  
Following the reintroduction of the concept of the establishing operation (EO) by 
Jack Michael in 1982, researchers have begun to evaluate the practical applications of 
motivating operations within applied research (Iwata, Smith, & Michael, 2000) as well as 
the conceptual understandings of the EO (e.g. Smith, Iwata, Goh, & Shore, 1995; 
Vollmer & Iwata, 1991). Such attention has lead to several areas of exploration with 
respect to motivating operations including investigations of the (a) functional properties 
of the motivating operation (MO), (b) influence of the MO on assessment results, and (c) 
MO manipulations as an intervention strategy to alter behavior (Iwata, Smith, & Michael, 
2000). However, the application and extension of this body of research to applied settings 
remains limited. A review of recent applied studies investigating MOs is needed to 
synthesize the work that has been done in this area and to highlight areas in need of 
further investigation.   
Several papers have discussed the importance of MOs in the assessment and 
treatment of challenging behavior in applied settings (Wilder & Carr, 1998; McGill, 
1999; Smith & Iwata, 1997). However, a decade has elapsed since the publication of 
these reviews. Additionally, a review of applied research examining the influence of MOs 
on dependent variables beyond challenging behavior is absent from the literature. 
Therefore a current, comprehensive and systematic review is needed. The purpose of this 
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review is to synthesize the existent database of MO interventions targeting a variety of 
behaviors maintained by positive reinforcement. The questions that guided this review 
were (a) what have been the effects of MO manipulations on behaviors maintained by 
positive reinforcement, (b) what characteristics do these studies have in common and (c) 
how have researchers attempted to isolate the MO with respect to the target behavior?  
Methods 
 
Electronic searches were conducted for articles published between 1990 and 2008 
using Academic Search Premier, Medline, and Psyc Info electronic databases. The 
searches were based on combinations of key words such as “positive reinforcement,” 
“establishing operation,” “motivating operation,” “antecedent,” “challenging behavior,” 
“satiation and “deprivation.” Hand searches through relevant journals, such as The 
Journal of Applied Behavior Analysis, Behavioral Interventions, Behavior Modification, 
and Research in Developmental Disabilities were also employed.  In addition, ancestry 
searches through reference lists of articles meeting criteria were conducted.  
Criteria for inclusion in this review were: (a) the study was published in a peer 
reviewed journal, (b) participants’ target behavior was said to be maintained at least in 
part by positive reinforcement, (c) an intervention involving the manipulation of the MO 
was implemented, (d) the study utilized a single case research design in order to measure 
individual responses to treatment. Studies investigating noncontingent reinforcement 
(NCR) were not reviewed here as Carr, Coriaty, Wilder, Gaunt, Dozier, Britton, Avina, 
Reed, (2000) provided an extensive review of 33 empirical studies investigating the use 
of NCR as a treatment for challenging behavior. In their review, the authors described 
that the influence of the MO on NCR may function in conjunction with other 
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mechanisms, and thus the influence of the MO cannot be isolated. Based on the criteria 
for inclusion, a total of 19 out of 80 studies were included in this review.  
Table 1 lists the studies according to the category of dependent variables 
investigated. These categories were developed by the first author based on common 
themes found across the studies.  Studies are described in terms of the dependent 
variable, study author, intervention, setting, number and gender of participants, 
participant age and diagnosis, and study findings. Findings were categorized as positive, 
negative, or mixed. Findings were reported according to the authors’ description unless 
otherwise noted. Positive findings included findings in which an improvement in the 
target behavior(s) was noted with the MO intervention, or in which a clear relation 
between responding and manipulation of the MO was demonstrated. Negative findings 
described a lack of improvement in the targeted behavior(s). Mixed findings referred to 
studies in which some participants showed improvement and others did not, or in which 
improvement was not seen for each targeted behavior.  
Table 1. Summary of Reviewed Studies  
Dependent variable(s) Author Intervention Setting 
Number 
and gender 
of 
participants 
Participant 
age range in 
years  Findings 
            
Challenging Behavior 
           
intervals with 
challenging behavior 
Horner, Day, &  Day 
(1997) 
neutralizing 
routines inserted 
between EO and SD 
for challenging 
behavior  
 home 1 male* 12 - 17 positive 
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challenging behavior McComas, 
Thompson,  & 
Johnson (2003) 
10 minutes of 
presession attention 
on attention-
maintained and 
escape-maintained 
behavior 
special 
education 
classroom 
2 male, 1 
female 
8 - 11 mixed 
challenging behavior O'Reilly (1999) presession attention 
vs. no attention  
therapy 
room at 
residential 
facility 
1 male 20 mixed 
challenging behavior  O'Reilly, Edrisinha, 
et al. (2006) 
presession attention 
vs. no attention 
empty 
classroom 
1 male 20 positive  
challenging behavior O'Reilly, Sigafoos, et 
al. (2006) 
presession access 
vs. no access to 
attention or to 
tangibles 
empty 
classroom 
2 male 14 - 20 positive 
challenging behavior  O'Reilly, Edrisinha, 
Sigafoos, Lancioni, 
Machalicek, et al. 
(2007) 
 
presession attention 
vs. no attention  
clinic  1 male 20 positive 
challenging behavior O'Reilly, Edrisinha, 
Sigafoos, Lancioni, 
Cannella, et al. 
(2007) 
 
presession access to 
tangible 
empty 
classroom 
1 male 14 positive 
challenging behavior O'Reilly et al. (2008) presession access 
vs. no access to 
snacks or attention 
prior to leisure 
activities 
empty 
classroom 
3 male 16 - 25 positive 
Instruction 
           
engagement  Klatt, Sherman & 
Sheldon  (2000) 
deprivation of 
highly preferred 
activity   
homes 3 male 30 - 49 positive 
task performance 
(responses per minute) 
North & Iwata (2005) food consumption 
prior to or during 
sessions 
job setting 9 male 23 - 43  mixed  
responses per minute Vollmer & Iwata 
(1991) 
influence of 
satiation and 
deprivation of food, 
music or social 
interaction on 
responses during 
task 
empty 
cottage at 
residential 
placement 
5 male 25 - 36 mixed* 
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responses per minute Wilder, Carr & Gaunt 
(2000) 
NCR plus 
extinction with 
presession satiation 
or deprivation 
sheltered 
workshop 
1 male, 3 
female 
22 - 47 positive  
number of errors Zayac & Johnston 
(2008) 
different levels of 
deprivation of 
preferred computer 
activity prior to 
acquisition session 
office of 
day 
service 
center 
3 male 37 - 43 positive 
       
Social Communication       
selection of picture 
cards for manding 
Gutierrez et al., 
(2007) 
free access vs. 
restricted access to 
assess EOs 
influence on 
discrimination skills 
 school 3 male, 1 
female 
4 - 13 positive 
manding/ initiations Taylor et al. (2005) Snacks available to 
peer and 
unavailable vs. 
available to 
participant  
classroom 3 male 4 - 12 positive 
percent of correct 
responses (manding, 
derived relations) 
Rosales & Rehfeldt 
(2007) 
mand for missing 
items using PECS, 
text, or object name 
empty 
room at 
training 
center 
1 male, 1 
female 
34 - 58 positive 
manding  Zhou, Iwata & Shore 
(2002) 
deprivation vs. 
satiation on food as 
reinforcement for 
responding 
empty 
room at 
residential 
facility 
5 male, 4 
female 
28 - 62 mixed 
             
Multiple Categories       
manding, challenging 
behavior 
Brown et al. (2000) FCT when EO was 
present (mand 
matched function) 
and when EO was 
absent (mand did 
not match function) 
clinic 1 male*, 1 
female* 
7 - 9 positive  
challenging behavior, 
affect  
Durand & Mapstone 
(1998) 
fast beat vs. slow 
beat music during 
session 
not 
specified 
1 male, 2 
female 
7- 44 positive 
*participants whose behavior was not maintained by positive reinforcement were excluded from this analysis 
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Results 
Participants 
A total of 60 individuals participated in the studies reviewed. Of these, 22% (n = 
13) were female and 78% (n = 47) were male. Participants ranged in age from four to 
fifty-eight years and the number of participants in each study ranged from one to nine. 
All of the studies identified included participants with disabilities including one or more 
of the following: Cerebral Palsy, Down syndrome, emotional/behavioral disorder, 
Intellectual Disability (ID), Klinefelter's syndrome, Other Health Impairment (OHI), 
Pervasive Developmental Disorder (PDD) / Autism Spectrum Disorder (ASD), 
schizophrenia, psychotic disorder not otherwise specified, seizure disorder, or sensory 
impairment (hearing and/or vision).  
Overall Findings 
MO manipulations were defined as manipulations of antecedent influences on 
challenging behavior while holding consequences for behavior constant. A total of 19 
studies implemented MO manipulations. Of the MO manipulations 74% (n=14) reported 
positive results and 26% (n=5) reported mixed results. No studies reported negative 
findings.  These findings were further analyzed with respect to the specific dependent 
variable investigated.  These subcategories included: (a) challenging behavior (Horner, 
Day, & Day, 1997; McComas, Thompson, & Johnson, 2003; O’Reilly, 1999; O’Reilly, 
Edrisinha, Sigafoos, Lancioni, & Andrews, 2006; O’Reilly, Sigafoos, Edrisinha, 
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Lancioni, Cannella, Choi, & Barretto, 2006, O’Reilly, Edrisinha, Sigafoos, Lancioni, 
Machalicek, & Antonucci, 2007; O’Reilly, Edrisinha, Sigafoos, Lancioni, Cannella, 
Machalicek, & Langthorne, 2007; O’Reilly, Sigafoos, Lancioni, Rispoli, Lang, Chan, 
Machalicek, & Langthorne, 2007), (b) instruction, (Klatt, Sherman & Sheldon, 2000; 
North & Iwata, 2005; Rosales & Rehfeldt, 2007; Vollmer & Iwata, 1991; Wilder, Carr, & 
Gaunt, 2000; Zayac & Johnson, 2008; Zhou, Iwata, & Shore, 2002), (c) social 
communication (Guitierrez, Vollmer, & Dozier, 2007; Taylor, Hoch, Potter, Rodriguez, 
Spinnato, & Kalaigian, 2005), and (d) multiple dependent variables (Brown, Wacker, 
Derby, Peck, Richman, Sasso, Knutson, & Harding, 2000; Durand & Mapstone, 1998).  
Within each variable category, specific studies are presented in detail. These 
studies were selected using a chaining, or snowballing sampling procedure (Miles & 
Huberman, 1994). This procedure involved identifying studies which detailed 
information concerning specific areas the reviewer wished to highlight. Two studies from 
each category are described in detail below.  
Challenging Behavior.  Eight studies investigated the effect of MO manipulations 
on challenging behavior. All studies in this category conducted functional behavior 
assessment and/or functional analyses to verify the function of the participants’ 
challenging behavior. Of these behavior assessment results, 39% reported participants 
with challenging behavior maintained by access to preferred tangibles (n = 7), 44% 
maintained by attention (n =8), 6% by attention and tangibles (n = 1), and 11% by 
attention and escape (n = 2). With respect to treatment outcomes, 75% (n= 6) reported 
positive results (Horner, Day, & Day, 1997; O’Reilly, Edrisinha, et al., 2006; O’Reilly, 
Sigafoos, et al., 2006; O’Reilly, Edrisinha, Sigafoos, Lancioni, Machalicek, et al., 2007; 
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O’Reilly, Edrisinha, Sigafoos, Lancioni, Cannella, et al., 2007) and 25% (n = 2) 
demonstrated mixed results (McComas, Thompson, & Johnson, 2003; O’Reilly, 1999). 
MO manipulations to treat challenging behavior consisted of two procedures. The 
first and most commonly used procedure involved providing participants with dense 
schedules of presession access versus presession no access to the maintaining 
consequence of their challenging behavior. The other procedure consisted of inserting 
preferred activities between the occurrence of the EO and the presentation of the 
discriminative stimulus (SD) for challenging behavior in order to neutralize the evocative 
effect of the EO (Horner, Day, & Day, 1997).    
For example, O’Reilly et al. (2008) investigated the manipulation of MOs on 
challenging behavior during leisure sessions for three adults with disabilities. Analogue 
functional analyses revealed that challenging behavior was maintained by access to 
attention or tangibles. The MO intervention involved manipulating presession access to 
attention for one participant and presession access to preferred food items for two 
participants prior to leisure sessions. Prior to each leisure session, participants were 
exposed to either presession continuous access or presession no access to the maintaining 
consequence for their challenging behavior (attention or food). Presession conditions 
were 15 minutes in length and were alternated using a multielement treatment design. 
During the leisure sessions each participant had access to games and leisure materials. 
Two graduate students were present during the leisure sessions but did not respond to 
target challenging behaviors.  
All three participants demonstrated higher levels of challenging behavior during 
leisure sessions that were preceded by no access to reinforcement. The authors suggest 
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that the no access condition may have functioned as an EO by establishing the reinforcing 
value of the consequences for challenging behavior and by increasing the frequency of 
responses correlated with such reinforcement. Similarly, presession access to 
reinforcement may have functioned as an AO for challenging behavior by decreasing the 
value of reinforcement for such behavior.  
McComas, Thompson, and Johnson (2003) investigated how the function of 
challenging behavior influences the role of attention as an MO. The study consisted of 
three smaller studies including (a) analogue functional analyses, (b) treatment of behavior 
maintained by attention, and (c) treatment of behavior maintained by escape.  Functional 
analyses revealed that challenging behavior was maintained by access to attention for two 
of the participants, by access to attention and escape from demands for one participant, 
and by escape for two participants. However, only those finding pertaining to participants 
whose behavior was maintained at least in part by positive reinforcement will be 
reviewed here.  
The second study examined the influence of attention as an MO on attention-
maintained challenging behavior by exposing participants to one of two conditions: 10 
minutes of presession attention or 10 minutes of no attention prior the attention condition 
of a functional analysis. Results showed that challenging behavior occurred at lower 
levels for all three participants whose behavior was maintained by attention following 
presession attention conditions. The authors suggest that presession attention may have 
functioned as an abolishing operation (AO) by decreasing the value of attention as 
reinforcement, thereby decreasing the frequency of attention-maintained behaviors. 
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The third study in this series investigated the effect of presession attention on 
challenging behavior maintained by escape, rather than attention. However, one of the 
participants in this phase engaged in challenging behavior that was maintained by both 
escape and attention. The results of this phase of the study are discussed here in relation 
to this participant. Presession attention versus no attention conditions were alternated 
prior to the escape condition of the functional analysis. Results showed that levels of 
challenging behavior in the escape condition appeared to be unaffected by presession 
attention conditions. The authors suggested that this finding highlights the importance of 
matching MO treatments to the function of challenging behavior.   
Instruction.  Five studies examined the effect of MO manipulations on dependent 
variables related to instruction. These variables included task engagement, responses per 
minute, and accuracy of responding.  Within this category, 60% (n = 3) reported positive 
findings (Klatt, Sherman, & Sheldon, 2000; Wilder, Carr & Gaunt, 2000; Zayac & 
Johnston, 2008) and 40% (n = 2) reported mixed findings (North & Iwata, 2005; Vollmer 
& Iwata, 1991). MO manipulations in this category involved either presession 
manipulations or manipulations that occurred within the instructional session itself. Three 
studies utilized presession manipulations of access to potentially reinforcing stimuli 
(Klatt, Sherman, & Sheldon, 2000; Vollmer & Iwata, 1991; Zayac & Johnston, 2008). 
These stimuli were then used as contingent consequences during instructional sessions. 
One study manipulated participant access to preferred stimuli during instructional 
sessions (Wilder, Carr & Gaunt, 2000). Another study (North & Iwata, 2005) consisted of 
smaller studies, some of which examined presession manipulations and some of which 
examined manipulations during instructional sessions. 
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Zayac and Johnston (2008) conducted presession manipulations of the MO. They 
assessed how different levels of deprivation from a preferred activity affected task 
acquisition for three adults with mild to moderate intellectual disability. Preference 
assessments were conducted with each of the participants to determine their preference 
for computer games. Next, participants were exposed to a computer task using 
“incremental repeated acquisition procedures” (p. 205) in which participants learned 
different discriminations within a task and in which reinforcement schedules were 
systematically thinned according to task performance. When participants had responded 
to criteria, they received 40 seconds of access to the preferred computer game.  
Using an alternating treatments design, participants were exposed to one of four 
levels of deprivation prior to the task acquisition session. Deprivation levels included 15 
minutes, 2 hours, 1 day, or 2 to 3 days without access to the preferred computer game. 
Participants made fewer errors during the task acquisition procedures with each increase 
in deprivation. That is, the most errors occurred following 15 minutes of deprivation and 
the fewest errors occurred following 2 -3 days of deprivation. Additionally, participants 
responded most frequently following longer deprivation periods. The authors suggest that 
the length of a deprivation period may influence acquisition of skills as well as task 
engagement.  
Vollmer & Iwata (1991) also conducted presession manipulations to examine how 
certain variables may function as EOs or as AOs depending on different contexts. To do 
so, the researchers examined three classes of stimuli commonly used to reinforce 
behaviors. These classes included primary reinforcement in the form of food, conditioned 
reinforcement, in the form of social praise, and sensory reinforcement in the form of 
 19
music. Five adult males with profound intellectual disability participated in the study. 
Each individual participated in a preference assessment to determine which class of 
stimuli might function as reinforcement. Participants were then instructed in a motor task 
in which they had to place a block one at a time into a receptacle. Using a multiple 
baseline design across participants with an embedded reversal, participants were then 
exposed to satiation and deprivation conditions of their preferred stimulus (food, 
attention, music) prior to each session.  Satiation conditions for all reinforcement classes 
consisted of 10 minutes of free access to the stimulus. Deprivation conditions for food 
occurred within 30 minutes prior to lunch. Deprivation for music was defined as the 
participant not having access to music for 30 minutes prior to the session. Deprivation for 
social attention was defined as not providing access to social interaction for 15 minutes 
prior to the session.  
Results indicated that for all three of the participants with whom food was used as 
a reinforcer, rate of responding varied as a function of presession exposure to food. For 
one of the two participants for whom music was used, small differences were noted 
between deprivation and satiation conditions. For the other participant, however, 
responding decreased across sessions regardless of presession satiation or deprivation. 
Finally, for the two participants exposed to presession satiation or deprivation of 
attention, one participant’s rate of responding varied with respect to the type of 
presession condition. The authors noted anecdotally, however, that for this participant, 
attention lost its reinforcing properties and began to function as an aversive thus 
occasioning escape-maintained behavior. The other participant’s rate of responding 
appeared to remain fairly stably across the different presession manipulations but showed 
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slightly lower rates of responding following presession satiation as compared to 
presession deprivation. The authors suggest that overall, these results support the 
hypotheses that satiation and deprivation may have functioned to abolish and establish, 
respectively, the reinforcing value of specific stimuli. 
Social Communication. Four studies in this review examined the effect of MO 
manipulations on social communication behaviors. These communicative behaviors 
included manding for preferred items or manding for items required to complete a task. 
Of these studies, 75% (n = 3) reported positive outcomes (Gutierrez et al., 2007: Rosales 
& Rehfeldt, 2007; Taylor et al., 2005) and 25% (n = 1) reported mixed outcomes (Zhou, 
Iwata, & Shore, 2002). The study with mixed outcomes manipulated presession access to 
the preferred item while the other three manipulated participant access to the preferred or 
required item during the instructional session.  
 For example, Gutierrez and colleagues (2007) evaluated the use of MOs to assess 
discriminating manding skills. Four children with severe disabilities and limited verbal 
communication skills participated in this study. Participants were taught to mand for two 
preferred items using picture cards representing each item. In order to assess whether 
participants could accurately discriminate between the two picture cards, an EO 
manipulation was conducted. Picture cards representing the two preferred items were 
placed in front of the participant and both preferred items were present. However, 
participants alternated between two conditions: EO present and EO absent. In the EO 
present condition, the participant had restricted access to the target preferred item and 
free access to the other preferred item during the manding session. In the EO absent 
condition, the participant was given free access to the target item and restricted access to 
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the other item during the manding session. Data were recorded on the percentage of trials 
in which the target picture card was selected.  
Results indicated that for three of the four participants, a higher percentage of 
manding was observed when the participant had restricted access to the target item (EO 
present condition). For the fourth participant, the authors suggested that she could not 
discriminate between the two picture cards and thus did not show differentiated 
responding across the conditions. Thus, an additional phase with topographically 
different mands (vocal versus picture card) was implemented. Following this training, the 
participant also demonstrated a higher percentage of manding in the EO present 
condition. 
Zhou, Iwata and Shore (2002) investigated the effect of food as a reinforcer for 
manding behaviors prior to and following meals. Nine adults with severe disabilities 
participated in the study. Preference assessments were conducted in order to identify 
preferred foods to be used during manding sessions. In the second phase of the study, 
participants were taught to press a microswitch to mand for more food. Each time the 
individual pressed the microswitch, he or she was given a small piece of preferred food. 
Two 5-minute sessions were conducted each day. One session was held 30 minutes 
before lunch and the other was held 30 minutes after lunch. Results showed that the 
position of the session in relation to mealtime influenced the number of mands for four of 
the nine participants. The authors proffered several explanations for the lack of a 
postmeal satiation effect for the remaining five participants. First, satiation during meals 
may not have been reached for all participants. Second, the value of the highly preferred 
snacks may have increased manding during postmeal sessions. Finally, the participants 
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were given access to food, but not to the preferred snack item prior to the sessions. These 
variables could have influenced the isolation and manipulation of meals as an MO.  
Multiple Dependent Variables.  Two studies examined the effect of MO 
manipulations on multiple dependent variables. These variables included manding and 
challenging behavior (Brown et al., 2000) and affect and challenging behavior (Durand & 
Mapstone, 1998). Both of these studies reported positive outcomes. Additionally, both 
studies explored the MO manipulations during instructional sessions, rather than 
presession manipulations.  
Brown et al. (2000) investigated the influence of MOs on functional 
communication training (FCT) for four children with developmental disabilities and 
challenging behavior. Functional analyses indicated that two of the four participants 
engaged in challenging behavior to access attention and/or tangibles. Procedures and 
results for these two participants will be reviewed here. Each participant received FCT 
based on the results of the functional analyses. That is, participants were taught to mand 
for attention or a tangible instead of engaging in challenging behavior. Additionally, each 
of these participants was taught to mand for escape, a request that was not functionally 
related to their challenging behavior.  
The communication training took place in one of three conditions in an alternating 
fashion. These conditions included an EO present condition, an EO absent condition, and 
a free play condition which functioned as a control condition. In the EO present condition 
the participant was provided access to the functionally relevant reinforcement contingent 
on using the target mand. In the EO absent condition, the participant was provided access 
to the functionally irrelevant reinforcement (escape) contingent on using the target mand. 
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In the free play condition, no demands were placed on the participants, and participants 
had free access to toys and attention. Results showed that for both participants, 
functionally relevant mands occurred at the highest levels during the EO present 
condition. The functionally irrelevant as well as relevant mands occurred at very low 
levels in the EO absent and free access conditions. The authors suggest that these results 
support the theory that challenging behavior and manding are both responsive to MOs. 
Additionally they suggested that the evaluation of challenging behavior and manding in 
relevant and irrelevant contexts allowed them to evaluate MOs as a behavioral 
mechanism underlying FCT.  
Durand and Mapstone (1998) explored how music associated with different affect 
influenced challenging behavior for three individuals with severe disabilities. First, 
functional behavior assessments (Durand & Crimmins, 1988) were conducted with each 
participant. These results showed challenging behavior was maintained by access to 
tangibles for two participants, and by escaping demands and accessing attention for one 
participant.  
In the second phase of the study, participants were placed in the functional 
assessment condition that was associated with the highest level of challenging behavior. 
In this condition, participants were exposed to fast beat music or to slow beat music in an 
alternating fashion. Sessions were videotaped and data were collected on the percentage 
of intervals with challenging behavior as well as on participants’ facial affect.  To prevent 
observer bias to the musical conditions, videotapes were coded with the sound off.  
Results demonstrated that all participants engaged in lower levels of challenging 
behavior when fast music was being played than when slow music was played. 
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Additionally, negative facial expressions were most prevalent during baseline and slow 
beat music conditions for all three participants. The authors suggested that fast beat music 
may have reduced the value of accessing attention and tangibles, and may have reduced 
the aversiveness of task demands. Thus, the fast beat music may have functioned as an 
AO for challenging behavior by reducing the value of the consequences previously 
correlated with such responses.  
Discussion 
The purposes of this chapter were threefold. The first purpose was to synthesize 
the existent database of interventions involving MOs for behaviors maintained by 
positive reinforcement with respect to study outcomes. The second purpose was to 
synthesize common study characteristics. The third purpose was to examine how 
researchers have attempted to isolate the MO with respect to the target behavior. Findings 
related to each of these purposes will be reviewed and discussed here.  
Outcomes 
Studies meeting criteria for inclusion were categorized based on the type of 
dependent variable examined. These categories included (a) challenging behavior, (b) 
instructional variables, (c) social communication, and (d) multiple dependent variables. 
Overall, 74% of intervention studies which employed MO manipulations had a positive 
effect on the target dependent variable by either decreasing challenging behaviors or by 
increasing appropriate behaviors. Within each dependent variable category, the percent of 
positive outcomes varied with 75% positive outcomes for challenging behavior (Horner, 
Day, & Day, 1997; O’Reilly, Edrisinha, et al., 2006; O’Reilly, Sigafoos, et al., 2006; 
O’Reilly, Edrisinha, Sigafoos, Lancioni, Machalicek, et al., 2007; O’Reilly, Edrisinha, 
 25
Sigafoos, Lancioni, Cannella, et al., 2007; O’Reilly et al., 2008) 60% for instructional 
variables (Klatt, Sherman & Sheldon, 2000; Wilder, Carr, & Gaunt, 2000; Zayac & 
Johnston, 2008), 75% for social communication (Gutierrez et al., 2007; Rosales & 
Rehfeldt, 2007; Taylor et al., 2005), and 100% for studies investigating multiple 
dependent variables (Brown et  al., 2000; Durand & Mapstone, 1998) It is important to 
note that no studies in any category reported negative findings. Thus for each MO 
intervention reviewed, at least partial improvement was noted in the dependent variable 
or for at least some of the study’s participants. These findings suggest that MO 
interventions may present an effective means of altering target behaviors. Future research 
should explore the applicability and generality of MO intervention strategies.  
Study Characteristics 
The second purpose of this review was to synthesize this database of studies 
with respect to study characteristics. Study characteristics including the applied nature of 
the studies and intervention components and are presented here. Findings will be 
reviewed and discussed with respect to each of these characteristics.  
Applied Nature of Studies. Baer, Wolf, and Risley (1968) described applied 
research as the task of examining variables that may improve a socially important 
behavior and alter stimuli or behavior that are important to the participant. Following this 
definition, all of the studies reviewed here were applied studies. Not only did the studies 
examine socially significant behaviors including challenging behavior, instructional 
responding, and communication, but most (n = 17) took place in an applied setting such 
as participants’ homes, classrooms, residential facilities, job setting or day service 
centers.   
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However, further analysis revealed that while the locations in which the MO 
interventions were implemented were applied, the contextual variables pertaining to those 
locations, including the individual serving as the interventionist and the presence of 
naturally occurring stimuli, were not characteristic of that applied setting. For example, 
63% of studies utilized a researcher to implement the intervention, 16% used a 
combination of researchers and naturally occurring interventionists such as parents or 
teachers, and 16% did not specify the interventionist. Only 5% of the studies (n = 1) 
utilized naturally occurring interventionists including teachers and classmates.  
Additionally, of the 19 studies reviewed, 15 took place in empty rooms within the applied 
locations and one study was unclear regarding the specific context in which the study 
occurred. Only three studies (Horner, Day, & Day, 1997; Klatt, Sherman, & Sheldon, 
2000; McComas, Thompson, & Johnson, 2003) occurred in applied settings and applied 
contexts. Such contexts included the participants’ living room or kitchen with family 
members or roommates present, or the participants’ classroom with fellow classmates 
present.  
It is possible that the majority of studies maintained elements uncharacteristic of 
the applied setting in order to maintain experimental control. However, future research 
should explore how naturally occurring stimuli can be integrated into applied studies 
without sacrificing experimental control. This highlights a critical need to expand the 
current database regarding applied MO interventions. Researchers interested in applied 
research may consider incorporating contextual variables such as the individuals typically 
present and the materials commonly used in that setting into their studies. For example, 
interventions taking place in the classroom could take advantage of the daily classroom 
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routine, commonly used instructional materials, and the presence of other students and 
teachers. Such adjustments may enhance the maintenance of intervention outcomes by 
introducing naturally occurring stimuli (Baer, 1981 as cited in Cooper, Heron, & Heward, 
1987) and may enhance the intervention’s acceptability to stakeholders such as parents, 
caregivers, or teachers (Carnine, 1997).  
Intervention Components. 
While all of the studies reviewed here manipulated the MO in order to alter the 
frequency of the target behavior, they achieved this outcome through the use of a variety 
of intervention components. These differences in intervention components included the 
duration of the intervention sessions, the presence of an additional intervention, and the 
amount of presession access versus no access to specific stimuli.  
Those studies reporting session length reported sessions ranging from 5 to 15 
minutes in duration (Durand & Mapstone, 1998; Horner, Day, & Day, 1997; Klatt, 
Sherman & Sheldon, 2000; McComas, Thompson, & Johnson, 2003; North & Iwata, 
2005; O’Reilly, 1999; O’Reilly, Edrisinha, et al., 2006; O’Reilly, Sigafoos, et al., 2006; 
O’Reilly, Edrisinha, Sigafoos, Lancioni, Machalicek, et al., 2007; O’Reilly, Edrisinha, 
Sigafoos, Lancioni, Cannella, et al., 2007; Vollmer & Iwata, 1991; Wilder, Carr, & 
Gaunt, 2000; Zhou, Iwata & Shore, 2002). These brief session durations reflect the 
definition of the MO as momentarily altering the value of reinforcement (Michael, 1982; 
Smith & Iwata, 1997). However, given the desire to apply this technology to intervention 
strategies, it would seem relevant to determine the total length of time during which the 
MO influences the target behavior. Future research may want to consider the effects of 
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MO manipulations on longer sessions in order to examine the effects of the MO 
manipulation across time. 
Thirteen of the 19 studies investigated the manipulation of MOs in conjunction 
with or following the implementation of empirically validated instructional methods. 
These methods included functional communication training (Brown et al. 2000); the 
Picture Exchange Communication System described by Bondy and Frost (1994) 
(Gutierrez, Vollmer & Dozier, 2007; Rosales & Rehfeldt, 2007), extinction O’Reilly, 
Edrisinha, et al., 2006; O’Reilly, Sigafoos, et al., 2006; O’Reilly, Edrisinha, Sigafoos, 
Lancioni, Machalicek, et al., 2007; O’Reilly, Edrisinha, Sigafoos, Lancioni, Cannella, et 
al., 2007; O’Reilly et al., 2008; Wilder Carr, & Gaunt, 2000), noncontingent 
reinforcement (Wilder, Carr, & Gaunt, 2000),  time delay prompting (Taylor et al. 2005), 
and differential reinforcement (North & Iwata, 2005; Vollmer & Iwata, 1991; Zayac & 
Johnston, 2008; Zhou, Iwata, & Shore, 2002).  
Studies which combined instructional methods with MO manipulations did so to 
evaluate the effectiveness of these commonly used instructional methods in the presence 
and absence of motivating operations. For example, Wilder, Carr and Gaunt (2000) 
explored the effect of deprivation and satiation of food on the use of noncontingent 
reinforcement and extinction. They found that pairing NCR with extinction was slightly 
more effective in reducing challenging behavior following periods of deprivation from 
reinforcement than periods of satiation.  In another example, Brown et al. (2000) 
examined the effectiveness of FCT when the EO for manding was present and absent. 
Results indicated that when the EO was present (the taught mand matched the function of 
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challenging behavior) FCT was more effective at replacing the challenging behavior than 
when the EO was absent.  
Those studies that did not explore the effects of MO manipulations on specific 
intervention procedures (n = 6) explored the effects of MO manipulations as the only 
intervention component (Durand & Mapstone, 1998; Horner, Day, & Day, 1997; Klatt, 
Sherman, & Sheldon, 2000; McComas, Thompson, & Johnson, 2003; O’Reilly, 1999; 
O’Reilly, Edrisinha, et al. 2007). The purpose of these studies was to evaluate the 
effectiveness of the MO manipulation on the value of reinforcement and the frequency of 
behavior correlated with accessing such reinforcement. For example, Horner and 
colleagues investigated the use of neutralizing routines to offset the evocative effect of 
the EO on challenging behavior. One participant’s behavior was found to be maintained 
by access to tangible items. The hypothesized EO for evoking challenging behavior was 
obtaining less than 5 hours of sleep the previous night. In order to reduce the effects of 
the EO, the participant was provided with a nap during the day. Results indicated that the 
nap may have functioned to offset the evocative effect of the EO by reducing the value of 
accessing the tangible items thereby reducing the frequency of tangible maintained 
challenging behavior.   
 This synthesis highlights several ways in which MOs have been used as 
intervention strategies. MOs have been paired with other intervention strategies in order 
to enhance treatment effectiveness and have functioned as intervention strategies in 
isolation. Additionally, MOs have been utilized as an assessment means to measure the 
effectiveness of a previous intervention strategy on the target behavior. This database 
suggests that MO manipulations may represent a simple and effective intervention 
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strategy by altering an individual’s motivation to engage in a specific target behavior. 
Future research should continue to explore how MOs can influence other commonly used 
intervention strategies with respect to instructional engagement as well as task 
performance.  
Isolation of the Motivating Operation 
The third purpose of this review was to examine how researchers have attempted 
to isolate the MO with respect to the target dependent variable. Because MOs alter the 
frequency of a behavior by altering the value of reinforcement rather than the availability 
of reinforcement, the isolation of the MO must also follow these guidelines. That is, in 
order to isolate the MO, the consequences for the target behavior must remain constant 
across conditions such that the antecedent variable hypothesized to function as the MO is 
the only variable manipulated (Smith & Iwata, 1997). The studies reviewed here 
attempted to isolate the MO using one of two procedures: (a) presession manipulations of 
the MO or (b) MO manipulations within the assessment or intervention session itself.  
Seventy-four percent of studies reviewed (n = 14) attempted to isolate the MO 
through presession manipulations (Horner, Day, & Day, 1997; Klatt, Sherman & 
Sheldon, 2000; McComas, Thompson, & Johnson, 2003; North & Iwata, 2005; O’Reilly 
1999; O’Reilly, Edrisinha, et al., 2006; O’Reilly, Sigafoos, et al., 2006; O’Reilly, 
Edrisinha, Sigafoos, Lancioni, Machalicek, et al., 2007; O’Reilly, Edrisinha, Sigafoos, 
Lancioni, Cannella, et al., 2007; O’Reilly et al., 2008; Vollmer & Iwata, 1991; Wilder, 
Carr, & Gaunt, 2000; Zayac & Johnston, 2008, Zhou, Iwata, & Shore, 2002). The 
application of presession manipulations to isolate the MO varied across dependent 
variable categories. All of the studies investigating challenging behavior or instructional 
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outcomes attempted to isolate the MO using presession manipulations as compared to 
33% of studies examining social communication and none of the studies investigating 
multiple dependent variables.  
Presession manipulations involved providing the participant with either access to 
a preferred stimulus or no access to the preferred stimulus prior to assessment conditions 
while keeping consequences for the target behavior constant during the assessment 
conditions. Thus, the only variable manipulated was access to the preferred stimulus. 
These presession manipulations were conducted in an alternating treatments or 
multielement design.  For example, O’Reilly, Sigafoos, et al. (2007) manipulated the 
access to a preferred tangible item prior to classroom sessions. During all classroom 
sessions, the target behavior was placed on extinction, thereby functioning to isolate the 
influence of the MO on the target behavior.  
Presession conditions ranged in duration from 10 minutes to 4 days, with the 
majority of studies (n = 8) utilizing 15 minute presession conditions. Differences were 
observed with respect to whether duration of presession conditions was matched across 
conditions. While 64% of studies held the length of presession conditions constant across 
conditions, 36% did not. For example, McComas, Thompson and Johnson (2003) 
provided either 10 min of presession attention or 10 min of presession ignoring prior to 
assessment conditions. On the other hand, Klatt, Sherman and Sheldon (2000) varied the 
length of presession deprivation from 15 min to 4 days.   
Twenty-six percent of studies reviewed (n = 5) attempted to isolate the MO 
during the assessment session of the study (Brown et al., 2000; Durand & Mapstone, 
1998; Gutierrez et al., 2007; Rosales & Rehfeldt, 2007; Taylor et al., 2005). The studies 
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which isolated the effect of the MO with respect to social communication did so by 
altering the participants’ access to the item they were to request during the assessment 
condition (Brown et al., 2000; Gutierrez et al., 2007; Rosales & Rehfeldt, 2007; Taylor et 
al., 2005). Similarly, Durand and Mapstone (1998) attempted to isolate the MO by 
altering an aspect of the environment during the assessment condition while holding 
consequences for target behaviors constant, thereby isolating the effects of the MO.  
The studies synthesized here isolated MOs either prior to the assessment or 
intervention condition or during the assessment or intervention condition. By holding the 
consequences for target behaviors constant across conditions, the effects of the MO were 
isolated. All of the studies which conducted presession manipulations of the MO held 
consequences constant across conditions. However, for those studies attempting to isolate 
the MO during assessment conditions, the MO isolation was less clear as consequences 
for target behaviors were not always held constant (e.g. Gutierrez et al., 2007). Future 
research should continue to explore how the effects of the MO can be isolated during 
assessment conditions. Most of the studies that conducted manipulations during 
assessment conditions investigated communication as the outcome variable. Future 
research may consider how MOs can be isolated during assessment conditions for other 
outcome variables such as challenging behavior or instructional responding. 
Limitations  
Although this review synthesized the existing database of MO based interventions 
for behaviors maintained by positive reinforcement, several limitations exist. First, 
comparisons across studies could not be made due to the qualitative nature of this review. 
As a result, information regarding the relative effectiveness of different MO intervention 
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strategies was not determined. Second, this database contained no studies reporting 
negative results. Upon first examination, this may lead readers to conclude that MO 
intervention strategies for behavior maintained by positive reinforcement produce 
positive or mixed outcomes. However, another explanation could be that studies 
presenting negative findings may not have been published, thereby skewing the reported 
effectiveness of these interventions. Third, due to the qualitative nature of this review, the 
development of categories of MO interventions was based on the first author’s evaluation 
of the database.  
Future Research 
This review highlights a strong database of MO interventions for altering target 
behaviors in children and adults. However, there are questions that remained unanswered. 
While the majority of studies in this database were conducted in applied settings, future 
research should explore the addition of contextually relevant stimuli to these applied 
settings. Information regarding the effectiveness of MO based interventions when 
implemented by teachers or parents may assist in understanding the applicability and 
generality of these findings.  Furthermore, with the push for students to be educated in 
their least restrictive environment, research should be conducted to assess the impact of 
MO interventions on inclusion for students with disabilities in classroom settings. MO 
interventions may provide an unobtrusive means for increasing student access to less 
restrictive settings and curricula.  
 Future research should also explore the effects of MOs on a variety of target 
behaviors over extended periods of time. Most of the studies reviewed here investigated 
MO interventions with respect to a single target behavior. Future research may wish to 
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consider multiple dependent variables in order to better understand the impact of MO 
manipulations on a variety of outcomes. Additionally, while MO interventions have been 
shown to be effective in initially decreasing challenging behavior, little is known about 
the impact of MO interventions across time. Such information would be critical for 
practitioners interested in altering an individual’s behavior for extended periods of time.   
Studies of MO interventions draw attention to environmental variables that may 
influence behavior, other than immediate antecedents and consequences. These variables 
can include deprivation, satiation, previous schedules of reinforcement (rate and 
magnitude), background conditions, or aspects of tasks and task environments. 
Interventions based on the concepts of MOs provide practitioners and researchers with a 
conceptually sound, unobtrusive means of altering behavior maintained by positive 
reinforcement and of increasing appropriate responses.  While there is a substantial 
database of studies investigating MO interventions for behavior maintained by positive 
reinforcement, research is needed to extend this work to applied contexts and to 
investigate multiple dependent variables that may be influenced by MO manipulations. 
The purpose of this dissertation is to examine the influence of MOs on challenging 
behavior maintained by positive reinforcement as well as on academic engagement for 
students with autism during typical instructional routines in the classroom. 
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CHAPTER 3 
METHOD 
This chapter will describe the methodology used in this study. Participant 
characteristics are described followed by a description of the settings and materials used. 
Operationalized definitions for target behaviors, the experimental design and study 
procedures are described. Additionally, a detailed account of data collection procedures 
and methods for calculating reliability data are reviewed.  
Participants 
 Participants were referred to the study by their teachers or administrators for 
challenging behavior in the classroom. A total of five young boys with autism 
participated in this study. The average participant age was 6 years with a range of 5 to 7 
years. Each participant was assessed on the Vineland Adaptive Behavior Scales 
(Sparrow, Balla & Cicchetti, 1984) and on the Childhood Autism Rating Scale (Schopler, 
Reichler, & Renner, 1988). Analogue functional analyses (Iwata, Dorsey, Slifer, Bauman, 
Richman, 1994) were conducted to assess the function of each participant’s challenging 
behaviors. For all participants, functional analyses revealed challenging behavior was 
maintained by positive reinforcement in the form of access to preferred tangibles. The 
manner with which each participant interacted with his or her preferred tangible was 
recorded anecdotally. Table 2 provides participant descriptions with respect to gender, 
age, ethnicity, diagnosis, and assessment scores. 
 Terry was a 5 year old Caucasian male diagnosed with autism. Terry scored a 
36.5 on the CARS, which placed him in the mild to moderate range of autism. He had an 
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overall age equivalent of 1 year 11 months on the Vineland Adaptive Behavior Scales. 
Terry communicated using three to four word phrases. Terry’s preferred activity in the 
classroom was to draw on white paper with crayons. Terry repeatedly drew the same 
picture on the paper. When access to paper and crayons was blocked, Terry would engage 
in hitting, screaming, throwing objects, and/or elopement.  
Rusty was a 7 year old Caucasian male with pervasive developmental delay, 
hypotonia, chronic Otitis Media, and congenital scoliosis. Rusty was diagnosed with 
autism at age 6 years. Rusty scored a 40.5 on the CARS, which placed him in the severe 
range of autism and had an overall age equivalent of 1 year 9 months on the Vineland 
Adaptive Behavior Scales. He communicated using a Go Talk®, a speech generating 
device consisting of five static overlays of up to 20 pictures on each page. Rusty was able 
to use the speech generating device to communicate in two word utterances, such as 
“want chip.” Rusty’s preferred toy in the classroom was a book with buttons that emitted 
sounds when pressed. Rusty interacted with the book in a repetitive manner by holding 
the book up to his ear and pressing the sound buttons repeatedly. Rusty never opened the 
book. If access to the sound book was blocked, Rusty would engage in vocal stereotypy 
in which he repeated the sound “eeee”  
 Jacob was a 5 year old African-American male diagnosed with Pervasive 
Developmental Disorder, Not Otherwise Specified. Jacob scored 33 on the CARS, which 
placed him in the mild to moderate range of autism. His overall adaptive age equivalent 
was 2 years 9 months on the Vineland Adaptive Behavior Scales. Jacob communicated 
spontaneously using 5 to 6 word phrases. Jacob’s preferred toy in the classroom was a 
purple microphone. When left alone with the microphone, Jacob would repeatedly sing 
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the same song, “Twinkle, Twinkle Little Star.” If Jacob was unable to access the 
microphone he would engage in verbal protests or crying, elopement or aggression. 
Aggression included hitting or attempts to hit others with his body or with other objects.   
Geoffrey was a 6 year old Asian-American male who was diagnosed with autism. 
He scored a 30.5 on the CARS, which placed him in the mild to moderate range of autism 
and had an overall age equivalent of 1 year 8 months on the Vineland Adaptive Behavior 
Scales. Geoffrey communicated using two to three word utterances paired with manual 
signs. Geoffrey attended an inclusion classroom for part of his day. In this inclusion 
classroom Geoffrey preferred to play with a plastic ball drop structure. Geoffrey would 
watch the balls roll down the slide and count each ball. When access to the ball drop was 
blocked, Geoffrey would imitate the movement of the balls going down the slide by 
moving his hands in the air. He also engaged in handmouthing or pushing away from the 
teacher, or table area.  
 Donovan was a 6 year old African-American male diagnosed with autism and 
speech impairment. Donovan scored a 49 on the CARS, which placed him in the severe 
range of autism. His overall adaptive age equivalent was 1 year on the Vineland Adaptive 
Behavior Scales. Donovan communicated independently by leading adults to items or 
activities in the room by the hand. Following verbal prompts, Donovan could request 
items using vocal approximations. Donovan’s preferred toy in the classroom was a 
Magna Doodle®. Donovan would write the capital and lower case form of letters on the 
Magna Doodle®. The classroom teacher attempted to block Donovan’s access to the 
Magna Doodle® by locking it in a cabinet. However, this intervention was quickly 
terminated as Donovan was able to locate the key and unlock the cabinet to access the 
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toy. When he could not access the Magna Doodle®, Donovan would engage in 
challenging behaviors including elopement, jumping up and down on his toes repeatedly, 
or aggression.  
 
Table 2. Participant Characteristics  
Participant Gender Age Ethnicity Diagnosis CARS Vineland 
adaptive 
age 
equivalent 
Vineland 
adaptive 
behavior 
composite 
standard 
score 
Terry Male 5 Caucasian Autism 36.5 (mild  
to moderate 
autism) 
 1 year 11 
months 
46 
Rusty Male 7 Caucasian PDD, Otitis Media, 
hypotonia, 
congenital scoliosis 
40.5 
(severe 
autism) 
 1 year  9 
months 
32 
Jacob Male 5 African American PDD-NOS 33 (mild to 
moderate 
autism) 
2 years 9 
months 
64 
Geoffrey Male 6 Asian American Autism 30.5 (mild 
to moderate 
autism) 
1 year 8 
months 
40 
Donovan Male 6 African American Autism, speech 
impairment 
49 (severe 
autism) 
1 year 0 
months 
37 
 
Settings and Materials 
All participants attended self-contained classrooms for students with severe 
disabilities within public or private school settings and each phase of this study occurred 
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within the participant’s school building. Preference assessments and analogue functional 
analyses were conducted in a conference room or an empty classroom within the school. 
These rooms contained a table and at least three chairs and were void of extraneous 
instructional or play materials. Parents or teachers identified eight toys that each 
participant preferred. These items were used in the preference assessment phase of the 
study. During the functional analysis phase of the study, materials related to the 
assessment conditions were present. These included papers for the researcher to “read” 
during the attention condition of the functional analysis, the most preferred item from the 
preference assessment for the tangible phase, and instructional materials related to the 
participant’s Individualized Education Program (IEP) goals. Instructional materials 
consisted of items such as shapes, letters, lacing cards, picture cards of animals, and 
colored blocks.  
Presession access conditions were conducted either in an empty room or in the 
participant’s classroom. Each participant had unrestricted access to the highest ranked 
item identified through the paired choice preference assessment. Sessions took place in a 
partitioned section of the classroom with a table and two chairs. These sessions took 
place immediately prior to classroom sessions.  
Classroom sessions took place in each child’s classroom during typical group 
instruction. Teachers reported that participants engaged in challenging behavior 
throughout the school day and particularly during group instruction when preferred items 
were in sight but unavailable. For these reasons, group instruction activities were targeted 
for intervention. Classroom session occurred in each participant’s classroom. Therefore, 
classroom activities varied across participants but were held constant for each participant. 
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For example, Donovan’s classroom sessions took place in a self-contained classroom for 
students with autism. His activities included listening to a story, watching a video, and 
building with blocks. Geoffrey, on the other hand, attended an inclusive kindergarten 
classroom. As a result, his activities focused on higher level academic skills such as 
completing phonics worksheets, writing in a journal, and listening to poems. During the 
classroom sessions, three to four students were seated at a table with access to 
instructional materials. The discriminative stimulus for challenging behavior, each 
participant’s preferred tangible toy, was present during the classroom session. 
Challenging behavior was ignored and access to the tangible item was blocked by the 
teacher. Blocking involved the teacher physically preventing access to the tangible item 
by putting her body between the participant and the item. No verbal attention or eye 
contact was provided to the participant during blocking procedures.  
Dependent Variables 
Each participant’s teacher reported specific challenging behaviors that interfered 
with daily instruction. The function of these target challenging behaviors was then 
assessed using analogue functional analyses. Table 3.1 provides the operationalized 
definitions of the target challenging behaviors for each participant as well as the tangible 
item which evoked challenging behavior during the functional analysis. Those 
topographies that were maintained by access to preferred tangibles, as evidenced by the 
functional analysis, served as the target challenging behaviors in the final phase of the 
study.  
Academic engagement during classroom sessions included being appropriately 
involved with the instructional materials (c.f. O’Reilly et al., 2005).  Appropriate 
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involvement required that the participant engage with the materials in the manner 
intended, for example dropping marbles down a marble tube, fitting puzzle pieces 
together, or turning the pages of a book. 
Table 3.1 Challenging Behavior Description  
Participant Challenging behavior Tangible item 
Terry Hitting or spitting at others, verbal protests, throwing 
objects at least 3 feet, and moving at least 1 foot from 
instructional area 
Paper and crayons 
Rusty Vocal stereotypy consisting of the vowel sound “eee” Musical book 
Jacob Moving at least 2 feet from instructional area, hitting others 
with hand or object, verbal protesting/crying 
Toy microphone 
Geoffrey Handmouthing moving hands in air repetitively, pushing 
away from table/therapist 
Ball tower 
Donovan Lifts bottom off chair, biting or attempts to bite, hitting 
others with hands, jumping up and down  
Magna Doodle® 
 
Experimental Design 
A multielement design was used during the analogue functional analyses for each 
participant (Kazdin, 1982) prior to the intervention phase of the study. An alternating 
treatments design was used to compare the effects of presession access to no presession 
access for each participant. 
Procedures and Data Collection 
 This study consisted of four phases. In the first phase, each participant was given 
a preference assessment to determine which item(s) were preferred. The second phase 
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consisted of an analogue functional analysis to determine the maintaining consequence 
for the individual’s challenging behavior (Iwata, Dorsey, Slifer, Bauman, and Richman, 
1994). The item identified during the preference assessment was used during the tangible 
phase of the functional analysis. The third phase of the study assessed the participant’s 
rejecting behaviors. This information was used to functionally determine when the 
participant had satiated on his or her preferred tangible item. Finally, the fourth phase of 
the study examined the influence of presession access versus no presession access to the 
preferred tangible on challenging behavior and academic engagement during classroom 
sessions. The implementation and data collection procedures for each of these phases are 
described below.  
Phase 1: Preference Assessment  
 
During the first phase of the study, the author conducted a paired choice 
preference assessment with each of the participants (Fisher, et al., 1992). Classroom 
teachers and parents were asked to provide a list of eight toys that they believed the 
participant preferred while at school.  Each of the top eight items was gathered and the 
participant’s preference for these items was assessed. The paired choice preference 
assessment was implemented according to the procedures identified by Fisher et al. 
(1992) and consisted of presenting two items at a time to the participant and recording 
which item the participant selected first. Each of the eight items was paired with each of 
the other items in a randomized sequence. Additionally, the location of each item was 
alternated between the left and right side of the table to control for potential position 
biases. If the participant did not touch either item within five seconds the author removed 
the items from the table and began the next trial. If the student touched one of the items, 
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the author immediately removed the other item and the participant was given 5 seconds 
of free access to the chosen item. If the participant touched both items at once, the author 
secured the items to the table. Once the participant had removed his or her hands, the trial 
was repeated.  
Phase 2: Functional Analysis 
 Analogue functional analyses were conducted with each participant to determine 
the maintaining consequence(s) for his or her challenging behavior. Challenging behavior 
topographies were determined based on teacher report and direct observation by the 
author. Challenging behavior data were recorded using 10 second partial interval 
recording. The functional analysis consisted of four 5 minute conditions: (a) attention, (b) 
tangible, (c) escape, and (d) play. The sequence of these conditions was held constant 
across each participant. FA procedures were similar to those described by Iwata et al., 
(1994). However, a tangible condition and not an alone condition was conducted with 
each participant as teachers reported that the participants’ behavior was not likely to be 
maintained by automatic reinforcement but rather by access to tangible items. 
 During the attention condition, the author explained to the participant that she 
had work to do and the participant needed to sit quietly at the table and play with the 
available toys. The author then turned her body away from the participant and pretended 
to read. The author provided 10 seconds of attention to the participant contingent upon 
the participant engaging in one of the identified topographies of challenging behavior. 
Attention took the form of brief physical contact (e.g. rubbing the participant’s back), a 
verbal statement of concern, and redirection back to the toys. Verbal statements included 
phrases such as “Stop that please. I’m worried you will hurt yourself” or “When you 
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scream it makes it hard for me to concentrate.” These statements were designed to mirror 
attention the participant would receive for challenging behavior in the classroom.  
During the tangible condition, the participant was given 10 seconds of free access 
to his or her preferred tangible item. Following this access, the author removed the 
tangible from the participant’s reach but ensured that the tangible was still in sight. The 
participant received 10 seconds of access to the tangible contingent upon his or her 
engagement in one of the identified topographies of challenging behavior. No additional 
attention was provided during this condition. 
In the escape condition, the author presented tasks selected from the participant’s 
individualized education program. These tasks included activities such as completing 
puzzles, matching pictures, imitating motor movements, or labeling common objects. 
Least to most prompting procedures were used to assist the child in completing the task. 
If the child engaged in one of the identified topographies of challenging behavior, the 
task materials were immediately removed and no attention was provided for 10 seconds.  
The play condition was designed to function as a control condition by providing 
the participants with attention and access to preferred toys without the presence of task 
demands. The author provided the participant with brief attention and physical contact 
contingent upon appropriate play. Attention was provided at least once every 30 seconds 
and took the form of specific praise for engaging with the play materials. All challenging 
behavior was ignored during this condition.  
Phase 3: Assessment of Rejecting Behaviors 
In order to obtain behavioral indicators of satiation, participants’ rejecting 
behaviors were identified and assessed during the third phase of the study. Teachers and 
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parents were asked to identify each child’s rejecting topographies. Table 4 provides the 
operational definition for each participant’s rejecting behaviors. To verify that 
participants used these behaviors to communicate rejection, each participant was exposed 
to two conditions: (a) access to a highly preferred item and (b) access to a low preferred 
item. Each condition lasted a total of 10 minutes and was conducted five times with each 
participant.  In the highly preferred item condition, the participant was presented with a 
highly preferred item, as identified using the paired choice preference assessment of 
phase one of this study. Using a partial interval recording system, data were collected on 
the percentage of 10 second intervals in which the participant engaged in the identified 
rejecting behavior.  The author was present during each session but did not interact with 
the participant except to re-present the item to the participant following rejecting 
behavior. 
 In the low preferred item condition, the participant was presented with a non-
preferred item. This item was the lowest ranked item according to the results of the paired 
choice preference assessment. Procedures during this condition were identical to those 
used in the highly preferred item condition and data were collected on the percentage of 
10 second intervals in which the participant engaged in the identified rejecting behavior. 
The rejecting behaviors that were assessed during this phase of the study functioned as 
behavioral indicators of satiation during the presession access conditions in the final 
phase of the study.  
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Table 4: Participant Rejecting Behaviors 
Participant Rejecting behavior 
Terry Manipulates different item with non-
dominant hand 
Rusty Drops item with no attempt to pick it up for 
3 seconds 
Jacob Says “He’s all done”, or “Finished” 
Geoffrey Pushes item away  
Donovan Walks 2 feet from item 
 
Phase 4: Manipulation of the MO  
In order to isolate the effects of the MO on challenging behavior and academic 
engagement in the classroom, participants were exposed to presession access or no 
presession access to the maintaining consequence for challenging behavior prior to 
classroom sessions. Presession conditions and classroom sessions are described below. 
Presession Access versus No Presession Access.  The final phase of the study 
evaluated the effects of presession access on challenging behavior and academic 
engagement during typical classroom instruction. Prior to each classroom session 
participants were exposed to one of two conditions in an alternating fashion: (a) 
presession access or (b) no presession access. During the presession access condition, 
participants were given free access to their preferred tangible item in an empty 
conference room or classroom within the school.  The author presented the participant 
with the preferred tangible and instructed the participant to play with the item. The author 
remained in the room with the participant and the item but did not provide additional 
attention. If the participant engaged in rejecting behavior, the author re-presented the item 
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to the participant. This procedure was followed for the first and second instances of 
rejecting behavior. Following three rejections, the presession condition was terminated 
and the participant immediately entered into the classroom session.  
The no presession access condition involved prohibiting the participant from 
accessing the preferred tangible prior to the classroom session that day. The participant 
participated in all school routines but did not have access to his or her preferred tangible 
item. Classroom sessions were held at the same time of day for each participant. This 
allowed the duration of the no presession access condition to remain constant for each 
participant.   
Classroom sessions. Classroom sessions immediately followed presession 
conditions. During the classroom session the participant was seated at a table or on the 
floor alongside three to four peers. Instructional materials were available and all students 
were instructed to interact with the materials. The author sat with the participant on the 
floor or at the table. Classroom sessions were characterized by low levels of demands and 
high levels of attention. The author modeled appropriate play but never placed a task 
demand on the participant to engage with the instructional materials. Additionally, the 
author provided the participant with attention at least once every 30 seconds. These 
procedures approximated typical classroom conditions and served to control escape- 
maintained and attention-maintained challenging behaviors. The author did not respond 
to instances of challenging behavior except to physically guide the individual back to the 
instructional area or to block access to the preferred tangible. The discriminative stimulus 
(SD) for challenging behavior (each child’s preferred tangible item) was present but 
unavailable throughout the classroom session.  
Data were recorded for each of the target behaviors using partial as well as whole 
interval recording (Appendix A). Challenging behavior data were recorded using 10 
second partial interval recording. An interval was scored as containing challenging 
behavior if the participant engaged in the identified topography of challenging behavior 
within that interval. Academic engagement data were recorded using a 10 second whole 
interval recording system. Academic engagement was defined as the participant being 
actively and appropriately engaged with the play materials (c.f. O’Reilly et al., 2005). 
Academic engagement was scored if the participant manipulated the play materials in the 
manner in which they were designed for the entire 10 second interval. If the participant 
engaged with the materials actively and appropriately for less than the entire 10 second 
interval, task engagement was not scored. Academic engagement included such responses 
as working on puzzles, looking through picture books, and placing pegs into a pegboard.  
Interobserver Reliability 
A second observer simultaneously and independently recorded data on the target 
behaviors for at least 30% of all sessions for each participant during each phase of the 
study. Interobserver agreement (IOA) was calculated by dividing the total number of 
agreements for each interval by the total number of intervals. IOA was calculated for 
each session using the formula: 
 
= 
X 100 
                   
 
Agreement  
Interobserver  
Agreement  
 
  
4 Agreement 
 
s + Disagreements 8
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 The IOA scores of each session were added together and divided by the total 
number of sessions in which reliability data were gathered in order to calculate the 
overall average IOA. The mean IOA combined across all sessions, dependent variables, 
and participants was 97% (range, 82% to 100%). Table 5 reports the mean for each target 
behavior and each participant individually.   
Table 5: Interobserver Agreement  
Participant Phase 1 
Preference 
assessment 
Phase 2 
Functional 
analysis 
Phase 3 
Rejecting 
behavior 
Phase 4 
Challenging 
behavior 
Phase 4  
Academic 
engagement 
 
Terry 
 
100 
 
94 
 
98 
 
96 
 
96 
Rusty 100 97 98 94 93 
Jacob 100 98 98 98 93 
Geoffrey 100 94 96 99 92 
Donovan 100 95 100 99 92 
 
Procedural Fidelity 
Appendix B provides a task analysis for procedural fidelity for each study phase. 
Procedural fidelity was calculated by dividing the number of steps completed correctly by 
the total number of steps in the procedure and multiplying by 100. Procedural fidelity 
was assessed by an independent observer for 33% of sessions for each participant in each 
phase of the study. Table 6 reports the procedural fidelity for each phase of the study by 
each participant.  
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Table 6: Procedural Fidelity  
Participant Phase 1 
 Preference assessment 
Phase2 
 Functional analysis 
Phase 3  
Rejecting behavior 
Phase 4        
AOC intervention 
Terry 100 100 100 100 
Rusty 100 100 100 100 
Jacob 100 100 100 100 
Geoffrey 100 100 100 100 
Donovan 100 100 100 100 
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CHAPTER 4 
RESULTS 
 
This chapter presents the results of each phase of this study for each participant. 
First, the results of the functional analyses are presented with each panel representing the 
data from each individual participant. Second, the results of the assessment of rejecting 
behaviors are presented, again with each panel representing data from each individual 
participant. Finally, the MO manipulation results are displayed. In this final section, the 
two dependent variables of challenging behavior in the classroom and academic 
engagement are presented in separate panels for each individual participant.  
Phase 2: Functional Analysis 
In order to determine eligibility for participation in this study, each participant’s 
challenging behavior was assessed using an analogue functional analysis. Results 
demonstrated that each participant’s challenging behavior was maintained at least in part 
by access to tangibles. Figures 1 and 2 display the results of the functional analyses for 
each individual participant.   
Terry only engaged in challenging behavior during tangible condition of the 
functional analysis.  (M = 67%; range 57% to 80%). These results indicate that Terry’s 
challenging behavior was maintained by access to the preferred tangible item (paper and 
crayons).  
Rusty’s challenging behavior occurred primarily in the tangible condition (M = 
78%; range 47% to 100%) with lower levels of challenging behavior in the demand (M = 
74%; range 63% to 93% of intervals), attention (M = 15%; range 0% to 27%), and play 
conditions (M = 5%; range 0% to 13%). Although Rusty’s challenging behavior appeared 
to be multiply maintained, the MO manipulation targeted tangibly maintained 
challenging behavior maintained, as that condition evoked the highest levels of 
challenging behavior.   
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Figure 1. Functional Analysis Results for Terry, Rusty, and Jacob. 
cob engaged in challenging behavior in the tangible (M = 77%; range 50% to 
100%) 
 of 
occurred primarily in the tangible condition (M = 
22%; ra
 
eted 
occurred primarily in the tangible condition (M = 
43%; ra
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Ja
and attention conditions (M = 19%; range 3% to 33%). No challenging behavior 
was observed in the demand or play conditions. These findings indicate that Jacob’s 
challenging behavior was maintained by positive reinforcement with the highest levels
behavior occurring to access tangibles.  
Geoffrey’s challenging behavior 
nge 3% to 43%) with lower levels of challenging behavior in the demand (M = 
4%; range 3% to 17%), and attention conditions (M = 3%; range 3% to 13%). No 
challenging behavior was observed during the play condition. Although Geoffrey’s
challenging behavior appeared to be multiply maintained, the MO manipulation targ
tangibly maintained challenging behavior maintained, as that condition evoked the 
highest levels of challenging behavior.  
Donovan’s challenging behavior 
nge 20% to 70%) with lower levels of challenging behavior in the attention (M = 
3%; range 0% to 10%), and play conditions (M = 5%; range 0% to 27%). Donovan also 
showed an increasing trend in challenging behavior during the demand condition (M = 
32%; range 3% to 77% of intervals).Although Donovan’s challenging behavior appeare
to be multiply maintained, the MO manipulation targeted tangibly maintained 
challenging behavior maintained, as that condition evoked the highest levels of
challenging behavior overall.   
 
  
           
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
P
er
ce
nt
ag
e 
of
 1
0s
 I
nt
er
va
ls
 w
it
h 
C
ha
ll
en
gi
ng
 B
eh
av
io
r 
Figure 2. Functional Analysis Results for Geoffrey and Donovan. 
 
Phase 3: Assessment of Rejecting Behavior  
Figures 3 and 4 display the results of the assessment of rejecting behavior for each 
individual participant. Each participant engaged in higher levels of rejection of their low 
preferred item than of their highly preferred item. These findings verify the teacher’s 
description of each participant’s rejecting topography and thus support the use of this 
rejecting behavior as an indictor of satiation. 
. 
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Figure 3. Rejecting behaviors for Terry, Rusty, and Jacob.  
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The paired choice preference assessment indicated that Terry’s most preferred 
item was white paper and crayons and his least preferred item was a cloth doll. Terry 
showed higher levels of rejection of the least preferred item (M = 94%; range 84% to 
100%) than of the highly preferred item (M = 0.6%; range 0% to 3%). The paired choice 
preference assessment indicated that Rusty’s most preferred item was musical book and 
his least preferred item was a red frog. Rusty showed higher levels of rejection of the 
least preferred item (M = 52%; range 16% to 76%) than of the highly preferred item (M = 
3%; range 2 % to 6%).  
The paired choice preference assessment indicated that Jacob’s most preferred 
item was a toy microphone and his least preferred item was a marker and paper. Jacob 
showed higher levels of rejection of the least preferred item (M = 60%; range 7% to 90%) 
than of the highly preferred item (M = 14%; range 3% to 32%). These results confirm the 
teacher’s description of Jacob’s rejection behavior and support the use of this rejecting 
behavior as an indictor of satiation. 
The paired choice preference assessment indicated that Geoffrey’s most preferred 
item was a plastic ball drop and his least preferred item was an Operation® game. 
Geoffrey showed higher levels of rejection of the least preferred item (M = 69%; range 
56% to 83%) than of the highly preferred item (M = 2%; range 3 % to 10%). T 
The paired choice preference assessment indicated that Donovan’s most preferred 
item was a Magna Doodle® and his least preferred item was an alphabet puzzle. 
Donovan showed high levels of rejection of the least preferred item (M = 67 %, range 
15% to 100%) and very low levels of rejecting his highly preferred item (M = 1%, range 
0 % to 3%). These results confirm the teacher’s description of Donovan’s rejection 
behavior and thus support the use of this rejecting behavior as an indictor of satiation. 
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Figure 4. Rejecting behavior for Geoffrey and Donovan.  
 
Phase 4: MO Manipulation 
Figures 5 through 10 display the results of the MO manipulation for each 
individual participant. The top panel of each figure presents the effect of the MO 
manipulation on challenging behavior while the bottom panel presents the effect of the 
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MO manipulation on academic engagement. Lower levels of challenging behavior and 
higher levels of academic engagement following presession access to the preferred 
tangible were observed for all participants.  
Terry. The top panel presents the effect on levels of challenging behavior. In the 
no presession access condition Terry engaged in high levels of challenging behavior in 
the classroom (M = 69%; range 37% to 89%). However, in the presession access 
condition, where Terry was given free access to paper and crayons prior to the session, he 
engaged in lower levels of challenging behavior in the classroom (M = 12%; range 0.8% 
to 24%). The bottom panel displays the results of the MO manipulation with respect to 
academic engagement. Following presession access to the paper and crayons, Terry 
demonstrated high levels of academic engagement in the classroom (M = 89%; range 
80% to 99%). Conversely, in the no presession access condition his academic 
engagement was lower in the classroom (M = 23%; range 4% to 48%). 
     Terry     
         
 
          
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
P
t
f1
0
I
t
l
Pe
rc
en
ta
ge
 o
f 1
0s
 In
te
rv
al
s 
 
Figure 5. Terry intervention results for challenging behavior and academic 
engagement. 
 
Rusty. Figure 6 displays the results of the MO manipulation for Rusty. The top 
panel presents the effect of the MO manipulation on levels of challenging behavior. 
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Overall, Rusty engaged in less challenging behavior following presession access to the 
preferred tangible (M = 24%; range 9% to 42%) than in the No AOC condition (M = 
55%; range 21% to 83%). The bottom panel of Figure 6 displays the results of the MO 
intervention with respect to academic engagement. When Rusty had presession access to 
the musical book, he demonstrated higher levels of academic engagement during group 
instruction in the classroom (M = 78%; range 65% to 96%). Following the no presession 
access condition, Rusty had lower levels of academic engagement (M = 34 %; range 10% 
to 65%).  
   
   
   
   
   
   
   
   
   
   
   
    Rusty    
         
 
          
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
            
   
   
   
   
Pe
rc
en
ta
ge
 o
f 1
0s
 In
te
rv
al
s 
Figure 6. Rusty’s intervention results for challenging behavior and academic 
engagement. 
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Jacob. Figure 7 displays the results of the MO manipulation for Jacob. The top 
panel presents the effect on levels of challenging behavior. In the no presession access 
condition Jacob engaged in high levels of challenging behavior in the classroom (M 
=64%; range 46% to 95%). However, in the presession access condition Jacob engaged in 
near 0 levels of challenging behavior (M = 0.2%; range 0% to 1%). The bottom panel of 
Figure 9 displays the results of the MO manipulation with respect to academic 
engagement. Following presession access to the microphone Jacob engaged in very high 
levels of academic engagement in the classroom (M = 91%; range 85% to 100%). In the 
no presession condition Jacob’s academic engagement in the classroom was considerably 
lower (M = 26%; range 5% to 46%). 
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Figure 7. Jacob intervention results for challenging behavior and academic 
engagement. 
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eoffrey. Figure 8 displays the results of the MO manipulation for Geoffrey. The 
top pan
e no 
2 
n the 
G
el presents the effect of the MO manipulation on levels of challenging behavior. 
Geoffrey engaged in near very low levels of challenging behavior following the 
presession access to the preferred tangible (M = 3%; range 1% to 4%). During th
presession access condition Geoffrey engaged in comparatively higher levels of 
challenging behavior (M =2%; range 10% to 23%). The bottom panel of Figure 1
displays the results of the MO manipulation with respect to academic engagement. I
presession access condition Geoffrey demonstrated high levels of academic engagement 
(M = 91%; range 88% to 96%). During the no presession access condition, Geoffrey had 
lower levels of academic engagement (M = 43%; range 26% to 58%).  
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Figure 8. Geoffrey intervention results for challenging behavior and academic 
engagement. 
 
Donovan. Figure 9 displays the results of the MO manipulation for Donovan. The 
top panel presents the effect of the MO manipulation on levels of challenging behavior. 
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Donovan engaged in near 0 levels of challenging behavior in the presession access 
condition (M = 4, 4%, range 3% to 6%). He engaged in comparatively higher levels of 
challenging behavior in the no presession access condition (M = 28%, range 20% to 
35%). The bottom panel of Figure 15 displays the results of the MO manipulation with 
respect to academic engagement. In the presession access condition Donovan 
demonstrated higher levels of academic engagement (M = 79%, range 57% to 91%). 
During the no presession access condition, Donovan had lower levels of academic 
engagement (M = 294 %, range 17% to 46%).  
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Figure 9. Donovan intervention results for challenging behavior and academic 
engagement. 
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CHAPTER 5 
DISCUSSION 
The purpose of this study was to evaluate the effect of an MO manipulation on 
levels of challenging behavior and academic engagement in the classroom. Five young 
boys with autism who engaged in tangibly maintained challenging behavior participated 
in this study. Each participant’s rejecting behaviors were assessed in order to determine 
behavioral indicators of satiation. Participants were then exposed to one of two 
conditions prior to group instruction sessions in their classroom. The first condition 
consisted of presession access in which each participant was given unrestricted access to 
their preferred tangible item until they rejected the item three times. Immediately 
following the third rejection, participants began the group instruction session in the 
classroom. In the second condition the participants did not have presession access to their 
preferred tangible item for the entire school day prior to the group instruction session. 
Data were collected on the percentage of 10s intervals with challenging behavior and 
with academic engagement during group instruction in the classroom. 
It was hypothesized that through manipulations of the abolishing operation (AO), 
participants would engage in lower levels of challenging behavior following presession 
access to the tangible item. This access would decrease the value of the tangible item and 
correspondingly decrease the frequency of challenging behavior previously correlated 
with the accessing the tangible item. It was also hypothesized that following presession 
access, participant academic engagement would increase as a by-product of the reduction 
in challenging behavior.  
 69
This chapter will review the results of this study with respect to the following 
research questions. First, what are the effects of the MO manipulation on challenging 
behavior in a classroom setting? Second, what are the effects of this manipulation on 
levels of academic engagement during group instruction? Potential explanations for the 
results pertaining to each of these questions are offered. Clinical implications and 
limitations to this study are presented. Finally, areas of future research are discussed.  
Challenging Behavior 
For the purposes of this study challenging behavior was defined as a disruptive or 
dangerous behavior maintained by social consequences (Sigafoos, Arthur, & O’Reilly, 
2003). Each participant presented unique topographies of challenging behavior which 
included aggression, inappropriate vocalizations, elopement, and/or repetitive body 
movements. These behaviors interfered with the target child’s participation in group 
activities and were considered by the teachers to be disruptive to the class. Results of the 
MO manipulation demonstrated that following presession access all five participants 
presented lower levels of challenging behavior overall as compared to the no presession 
access condition. These findings support previous research demonstrating reductions in 
challenging behavior as a result of AO manipulations (McComas, Thompson, & Johnson, 
2003; O’Reilly, 2008).  
One explanation for these results is the successful manipulation of the MO. MOs 
consist of two effects: the reinforcement-altering effect and the behavior-altering effect. 
The reinforcement-altering effect occurs when the reinforcing value of a specific stimulus 
is altered. When the value of a stimulus is increased it is known as the establishing effect. 
The establishing effect occurs under the establishing operation (EO). Conversely, when 
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the value of a stimulus is decreased it is referred to as the abolishing effect. The 
abolishing effect occurs under the abolishing operation (AO). One method of 
manipulating the reinforcement-altering effect is to create a state of deprivation or of 
satiation. Deprivation of the stimulus is believed to function to establish the reinforcing 
value of the stimulus while satiation is believed to abolish the stimulus’ reinforcing value 
(Michael, 1982, 1993; McGill, 1999; Vollmer & Iwata, 1991). 
 The reinforcement-altering effect was manipulated in this study during the 
presession conditions. Satiation may have been achieved by providing the participants 
with presession access to their highly preferred tangible. By creating a state of satiation 
the reinforcing value of the tangible was reduced by the abolishing effect of the AO. The 
participant’s rejection of the preferred item signaled a reduction in that item’s reinforcing 
value and functioned as a behavioral indicator of satiation.  
 Previous research has shown that presession access to the maintaining 
consequence for challenging behavior does not always decrease the value of 
reinforcement. Brief access to the maintaining consequence may result in reinforcement 
sampling in which the reinforcing value of the consequence is actually increased 
(Roantree & Kennedy, 2006; O’Reilly et al., in press). This reinforcement-establishing 
effect may be more likely to occur when satiation is defined procedurally (i.e. presession 
access for a predetermined length of time) rather than functionally (i.e. following an 
operationalized behavioral indicator of satiation) (O’Reilly et al., in press). In order to 
determine satiation functionally in this study, a behavioral indicator of satiation was used. 
Participants had to reject the tangible item three times before the presession access 
condition was terminated.  
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The second property of the MO is the behavior-altering effect. The behavior-
altering effect occurs when the frequency of a behavior previously correlated with 
reinforcement changes as a function of a change in the value of that reinforcement.  
When the value of a stimulus is increased, the frequency of behavior to access such 
reinforcement also increases. This is known as the evocative effect and it occurs under 
the EO. Conversely, when the reinforcing value of a stimulus is decreased, the frequency 
of behavior previously used to access that reinforcement also decreases. This is referred 
to as the abative effect and it occurs under the AO.  
By altering the value of reinforcement one can alter the frequency of behavior. 
The behavior-altering effect of the MO can also be achieved by creating states of 
deprivation or satiation. Because deprivation can establish the reinforcing value of the 
stimulus, deprivation can also evoke behavior correlated with reinforcement. Likewise, 
because satiation can abolish the stimulus’ reinforcing value it can also abate behavior 
correlated with reinforcement (Michael, 1982, 1993).  
 The behavior-altering effect of the MO was manipulated in this study. By 
providing the participants with presession access to their highly preferred tangible until a 
level of satiation was achieved, the reinforcing value of the tangible was reduced. This 
abolishing effect of the AO then led to a decrease in challenging behavior previously 
correlated with accessing the tangible item for all five participants. Thus, it is 
hypothesized that the decrease in challenging behavior was achieved via the abative 
effect of the AO. 
 The reductions in challenging behavior in the presession access condition suggest 
that the MO was successfully isolated and manipulated. In all classroom conditions 
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tangibly maintained challenging behavior was placed on extinction such that the 
participants were never given access to the tangible item. This allowed for examination of 
the abative effect of the AO on challenging behavior. By holding consequences constant 
across the two conditions, the only manipulation was presession access to the tangible 
item. Furthermore, classroom activities were held constant for each participant thereby 
reducing the influence of extraneous variables such as task preference, on levels of 
challenging behavior.  
 While the manipulation of the AO may explain the reduction in challenging 
behavior, other variables may have also contributed to the effectiveness of the AO 
manipulation. For example, the effectiveness of the presession access condition on 
reducing challenging behavior may have been enhanced by the consideration of 
functional analysis results. Previous research has shown that MO interventions may not 
be effective when they are not matched to the function of challenging behavior 
(McComas, Thompson & Johnson, 2003). In light of this, each participant’s challenging 
behavior was first assessed using analogue functional analyses. The presession access 
condition was then carefully designed to reflect the tangible function of the participants’ 
challenging behavior. Furthermore, the tangible item used was confirmed by the results 
of a paired choice preference assessment. Thus, the MO manipulation was directly linked 
to assessment results for each participant.  
 Research has shown that designing interventions based on assessment results can 
enhance intervention effectiveness (Sigafoos, Arthur & O’Reilly, 2003). This may help to 
explain why Rusty’s data are not as clear as the other four participants. While Rusty’s 
functional analysis revealed that his challenging behavior was multiply maintained, the 
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MO manipulation only targeted the tangible function of his behavior. The lack of clarity 
in Rusty’s data may be due to the multiple functions of his challenging behavior.  
Discrete instructional demands were shown to elicit escape maintained challenging 
behavior during Rusty’s functional analysis. In order to isolate tangibly maintained 
challenging behavior in the classroom, classroom sessions were scheduled during times 
when instruction did not contain discrete instructional demands.  
Academic Engagement 
For the purposes of this study academic engagement was defined as being 
appropriately involved with the instructional materials (c.f. O’Reilly et al., 2005).  
Appropriate involvement required that the participant engage with the materials in the 
manner intended. Instructional materials used during these group sessions included 
marble tubes, Lego’s™, peg boards, puzzles, balls, books, or worksheets. Following 
presession access all five participants presented higher levels of academic engagement 
overall.  
One explanation for the increase in academic engagement following presession 
access to the tangible is the influence of the AO. As discussed previously, the abative 
effect of the AO decreased challenging behavior following presession access to 
reinforcement. Most of the participants’ topographies of challenging behavior conflicted 
with academic engagement. For instance when a participant eloped or engaged in 
aggression he was not able to be academically engaged. Thus, by reducing the frequency 
of challenging behavior there was an increase in opportunities for academic engagement. 
Therefore, the decrease in challenging behavior may have led to an increase in academic 
engagement for participants. 
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A second explanation for the increase in academic engagement may be that 
through manipulating the AO for challenging behavior we may have simultaneously 
manipulated the EO for academic engagement. Presession access to the preferred tangible 
functioned to produce a level of satiation and to abolish the value of the tangible. With 
the decrease in the reinforcing value of the tangible the participants may have had more 
opportunity to seek out and access novel communities of reinforcement. Interactions with 
the classmates, the teacher, or instructional materials may have become more reinforcing 
relative to the tangible item following presession access. If this were the case, and the 
value of reinforcement related to academic engagement increased (i.e. the establishing 
effect of the EO), we would expect to see a corresponding increase in academic 
engagement as that was the behavior previously correlated with such reinforcement (i.e. 
the evocative effect of the EO).  
A third possible explanation for the increase in academic engagement involves the 
characteristics of the participants, themselves. Each participant had a diagnosis of an 
autism spectrum disorder. It is possible that the MO manipulation addressed a core 
behavioral characteristic of autism. The Diagnostic and Statistical Manual (DSM-IV) 
describes individuals with autism as often engaging in compulsive or repetitive 
behaviors. All participants in this study engaged with their preferred tangible in 
restrictive and repetitive manners. Terry repeatedly drew the same picture with is paper 
and crayons. Rusty held the sound book to his ear and repeatedly pressed the same 
buttons without opening the book. Jacob sang “Twinkle, twinkle litter star” into his 
microphone repeatedly and would verbally protest when asked to sing a different song. 
Geoffrey counted each ball as it exited the plastic ball drop. Finally, Donovan drew the 
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uppercase and lowercase letters F and R on the magna doodle. The presession access to 
reinforcement may have reduced the value of the participants’ compulsive engagement 
with these items thereby allowing them to engage in other behaviors, including academic 
engagement..   
Previous research has also demonstrated that individuals with autism can engage 
in obsessive interactions with tangibles. Reese and colleagues (2003) conducted a 
functional assessment interview (O’Neill et al., 1997) with caregivers of 100 young 
children with autism. They found that 85% of participants engaged in perseverative 
behavior with 30% of the children engaging in challenging behavior in order to access 
perseverative activities. These results highlight the importance of considering diagnostic 
characteristics when assessing and treating challenging behavior. For instance, if children 
with autism are more likely to engage in challenging behavior in order to access 
perseverative activities, interventions which decrease the motivation to engage in such 
perseveration, such as those interventions which utilize AOs, may be beneficial for 
reducing challenging behavior and for improving appropriate behaviors. However, this 
hypothesis needs further empirical evaluation.  
Implications for Practice 
 The results from this study have several implications for practitioners. First, this 
intervention may be especially useful when the discriminative stimulus for challenging 
behavior cannot be removed from the environment. In such instances, addressing the 
motivation to engage in challenging behavior may provide an effective means of reducing 
challenging behavior (O’Reilly, et al., 2008). Second, providing students who present 
tangibly maintained challenging behavior unrestricted access to their preferred tangible 
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may help to decrease challenging behavior during classroom instruction. Unrestricted 
presession access provides practitioners with an easy and unobtrusive method for 
reducing challenging behavior. For example, classroom teachers may incorporate periods 
of free access to the maintaining consequence for challenging behavior in their daily 
classroom schedule. If a student is known to engage in tangibly maintained challenging 
behavior during a particular activity, the teacher may provide the student with access to 
the tangible immediately prior to the difficult activity.  
 Use of this intervention may be especially beneficial for including students with 
autism in community or general education settings. Many students with autism who 
participate in general education for part or all of their school day are often accompanied 
by an instructional assistant. The instructional assistant may be responsible for prompting 
the student to engage in activities and for managing the student’s challenging behavior. 
As such, the instructional assistant may maintain close proximity to the student during his 
or her inclusion. The presence of the instructional assistant may present a boundary 
between the target child and his or her peers which may lead to further social isolation 
and detachment from the rest of the group. The use of an abolishing operation may allow 
for more distance between the target child and the instructional assistant by essentially 
providing intervention outside of the target setting. Such presession interventions may 
reduce the need for one-on-one support in inclusive classrooms. Future research should 
evaluate the impact of MO interventions in inclusive setting.  
The use of presession access to reinforcement may also assist practitioners in 
preventing challenging behavior from occurring. Consequence based interventions used 
to decrease challenging behavior in the classroom, such as extinction or punishment, can 
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be disruptive to class instruction and may further isolate the child with autism. As an 
antecedent intervention, presession access focuses on prevention, thus providing an 
alternative to consequence based interventions for challenging behavior. Additionally, the 
increase in academic engagement observed in this study suggests that this MO 
manipulation may also function as an antecedent intervention for promoting appropriate 
behaviors.  
A benefit that is particularly noteworthy is the effect of this MO manipulation on 
multiple outcomes. Students with autism often require multiple interventions for 
decreasing challenging behaviors (Reese et al., 2003) and additional interventions for 
increasing appropriate skills. Implementing numerous interventions for multiple students 
in a classroom may impede treatment fidelity and overwhelm service providers. 
Therefore, the efficiency of this intervention may be appealing to practitioners. More 
research is needed to examine the use of MOs to affect multiple response classes of 
behavior simultaneously.  
Limitations 
The results of this study demonstrated that use of the AO successfully reduced 
challenging behavior and increased academic engagement for students with autism in the 
classroom. However, several limitations of this study must be considered when 
interpreting these results. First, the influence of motivating operations is only one 
explanation for the effect on the target behaviors. While it is possible that other 
behavioral mechanisms may have influenced the results, the manipulation of the MO fits 
conceptually with the outcomes of this study and supports previous research in this area. 
 78
Second, the experimental design did not include a baseline phase. Thus, while the 
effects of the presession access condition appeared to improve both dependent variables 
as compared to the no presession access condition, a comparison against baseline levels 
of these responses cannot be made. It is possible that no presession access exacerbated 
levels of challenging behavior beyond that which typically occurred in the classroom 
thereby skewing the interpretation of results. Future research may seek to include a 
baseline phase prior to the alternating treatment design.  
Third, the duration of presession access conditions varied across and within 
participants. The mean length of presessions ranged from 11 minutes to 45 minutes. Such 
variability can make this intervention difficult to schedule and implement. It is possible 
that some individuals may not achieve satiation in a reasonable amount of time or may 
fluctuate widely in the amount of time required to reach satiation.  In such cases, this 
intervention may not be efficient or practical.  
Finally, this study utilized a behavioral indicator of satiation as the criterion for 
terminating presession access. This criterion of three rejections of the preferred tangible 
was selected based on previous research (O’Reilly et al., in press). However, behavioral 
indicators of satiation may be idiosyncratic across individuals. For example, an individual 
may reject the tangible item three times but still not have reached satiation. Furthermore, 
an individual may present different behavioral indicators of satiation for various 
reinforcing stimuli. For instance, one rejection of a non-preferred item may indicate 
satiation while satiation on a highly preferred item may not occur until 10 rejections. 
Researchers should continue to explore the use of behavioral indicators of satiation.  
Future Research 
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 This study highlights several areas that warrant further empirical attention. First, 
researchers should explore the application of MO interventions in other applied settings 
including the community and inclusive educational environments. With the federal push 
for students with disabilities to be educated in less restrictive environments, effective 
interventions that are not socially isolating or stigmatizing are needed (IDEA, 2004). The 
implementation of MO interventions may provide an effective means of achieving these 
ends.  
 Much of the research investigating MOs has focused on participants with 
developmental disabilities (McGill, 1999; Wilder & Carr, 1998). Future research should 
explore MO interventions with other populations including individuals without severe 
disabilities. Additionally, much of the research has examined MO interventions at the 
level of the individual. What is the effect of class wide MO interventions on reducing 
challenging behavior or improving socially appropriate behaviors?  
 This study only manipulated MOs related to tangibly maintained challenging 
behavior. Two points can be made with respect to this. First, the participants in this study 
engaged in challenging behavior to access one specific tangible item and this item 
appeared to influence their behavior throughout the course of the study. However, 
previous research has shown that preferences for specific tangible items may vary across 
time (Zhou, Iwata, Goff, & Shore, 2001). As a result, a tangible that does not evoke 
challenging behavior one day may evoke such behavior on another day. For individuals 
whose challenging behavior is maintained by access to multiple tangible items, it may be 
helpful to assess preferences prior to MO manipulations that day in order to enhance 
intervention effectiveness.  
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Second, future research should investigate the use of MO manipulations on 
behaviors maintained by other consequences including social positive reinforcement in 
the form of attention, social negative reinforcement, and automatic reinforcement. Much 
of the MO intervention research on escape maintained behavior has looked at altering 
environmental variables that occur within the demand context (McGill, 1999). How 
might presession manipulations be implemented for behaviors maintained by escape or 
avoidance?  
 By exploring the effect of MO manipulations on challenging behavior as well as 
academic engagement this study highlights the ability to affect multiple dependent 
variables with one intervention. Can other variables be influenced by MO manipulations 
simultaneously? It may be useful to investigate other instructional variables such as task 
accuracy or performance in conjunction with challenging behavior. Previous research has 
investigated indices of happiness corresponding with behavioral interventions (Baker, 
Koegel, & Koegel, 1998; Carr, McLaughlin, Giabobbe-Grieco, & Smith, 2003). Indices 
of happiness represent another dependent variable that may be influenced by simple MO 
manipulations.  
 Finally, if applied research is to have an effect on practice, it is critical that 
variables pertaining to the social validity of MO interventions be assessed. Issues relating 
to the acceptability, feasibility, and suitability of MO manipulations should be explored. 
While it would appear that the unobtrusive and preventative nature of the MO 
manipulation would be appealing for practitioners, this may not be the case. Research 
should explore practitioner attitudes towards providing reinforcement as a preventative 
intervention for challenging behavior.  
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Appendix A 
Participant:  Date:   
Session 
#:  Primary/Secondary  
           
    Condition: Baseline/Satiation/Deprivation    
           
           
 1 2 3 4 5 6 7 8 9 10 
           
1 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
2 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
3 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
4 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
5 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
6 1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   1   2   
           
 Partial Interval Challenging Behavior: 
      
            
 
Whole 
Interval Behavior 2: Task engagement: plays with materials as designed while (a) looking at  
  materials or (b) looking at teacher      
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 APPENDIX B 
 
Checklist of Teacher Behaviors during Preference Assessment Conditions 
 
TEACHER BEHAVIORS CORRECT  INCORRECT  
Places 2 items in front of student and waits 5 sec for student to 
touch item 
  
If student attempts to touch both items, blocks attempt by 
securing both items to table 
  
If student touches an item, removes other item   
Allows student to interact with item for 5 sec   
If student does not approach either item, moves on to next pair   
 
 
Checklist of Teacher Behaviors during Functional Analysis Conditions 
 
Attention Condition  
TEACHER BEHAVIORS CORRECT  INCORRECT  
Directs child towards toys   
Tells child what she/he can do while teacher works   
Teacher sits down at place visible to child   
Teacher ignores child if child does not engage in challenging 
behavior 
  
If child engages in challenging behavior, teacher contingently 
provides attention for 10 seconds 
  
 
 
Tangible Condition  
TEACHER BEHAVIORS CORRECT  INCORRECT  
Provides student with 10 seconds access to tangible    
Teacher removes the item from the student and places it out of 
reach but visible to the student 
  
Teacher ignores student if the or she does not engage in target 
challenging behavior 
  
Teacher blocks any attempts to access the tangible item   
Contingent upon target behavior the therapist gives the student 
access to the tangible item for 10s and then removes 
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Demand Condition  
TEACHER BEHAVIORS CORRECT  INCORRECT  
Directs child to sit at table.   
Provides child with a clear task direction.   
If the child does not respond within 5 seconds, teacher re-states 
task direction and uses least to most prompting to promote task 
completion 
  
If child engages in challenging behavior, teacher immediately 
removes instructional materials from table and sits w/his or her 
back to the child for 10 seconds 
  
After 10 seconds, the teacher re-presents task demand   
 
 
Play Condition 
TEACHER BEHAVIORS CORRECT  INCORRECT  
Directs child towards toys   
Teacher engages child in pleasurable activities and delivers 
attention to child non-contingently every 10 seconds 
  
If the child engages in challenging behavior, the teacher ignore 
the behavior 
  
 
Checklist for Assessment of Rejecting Behavior 
TEACHER BEHAVIORS CORRECT  INCORRECT  
Present item to participant   
Following rejection, 
teacher re-presents item to 
participant 
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Checklist of Teacher Behaviors during Classroom Sessions 
  
TEACHER BEHAVIORS CORRECT  INCORRECT  
Tangible item is in student’s sight but out of reach   
Provides attention at least once every 30 sec   
Directs student towards instructional materials   
Refrains from placing task demands on student   
Ignore challenging behavior except to physically guide student 
back to area and blocks access to preferred tangible 
  
 
. 
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